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Abstract  In this paper, we ascertain whether a soft budget constraint problem is caused by the Local
Allocation Tax (LAT) transfer in Japan. We develop a two-period Stackelberg game model that describes
the dynamic commitment (DC) problem of the central government and the common pool behavior (CPB)
of prefectural governments. We identify two types of CPB: the typical behavior caused by the marginal cost
being less than the marginal benefit of the transfer and a type of fiscal externality that changes the transfers
to other prefectures. Then, we estimate the reaction function of the central government, which represents a
DC problem, and the borrowing equation for capturing the CPB of the prefectural government. We find no
definitive evidence for CPB, whereas the bailout driven by the LAT transfer is clear. In addition, the estimate
that controls for structural changes demonstrates that prefectural governments inherently discipline
themselves regardless of any bailout. Therefore, we cannot identify any SBC problem associated with the
LAT transfer. Thus, even if we do observe CPB, its source might be a fiscal externality through the

egalitarian structure of the LAT transfer system rather than a bailout by the central government.
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1 Introduction

The objective of this analysis is to ascertain whether a soft budget constraint (SBC) problem arises in the
intergovernmental transfer system of Japan, that is, Local Allocation Tax (LAT) transfers from the central
government to sub-national governments.

According to the seminal review of Kornai et al. (2003), the SBC problem caused by a bailout leads to
the inefficient behavior of the supported organization. According to Goodspeed (2002), the SBC problem
consists of two phases: a dynamic commitment (DC) problem affecting the decision-making of the central
government that faces the possible failure of a sub-national government and the common pool behavior
(CPB) of a sub-national government to avoid fully paying the marginal cost of the bailout. In the context of
LAT transfers, we hypothesize that a sub-national government expecting an increase in the LAT transfer sets
an inefficient level of expenditures (Akai et al. 2003).

Because such hypotheses can be evaluated using stochastic frontier analysis, this approach underpins a
primary stream of the empirical analysis of the intergovernmental SBC problem in the Japanese literature.!
However, Hayashi (2002) pointed out an incorrect assumption regarding the distribution of inefficiency
term and argued that previous analyses inaccurately capture the SBC problem with respect to LAT transfers.
Furthermore, the stochastic frontier-based approach a priori assumes the relation between the amount of the
LAT transfer and the inefficiency of each sub-national government rather than ascertaining the reaction of
the central government to a failure of a sub-national government and the behavior of the sub-national
government given the expectation of bailouts in the LAT transfer system.?

Nevertheless, the standard approach to causality in the SBC problem is to confirm the reactions of the
supporting and supported governments. The literature related to the intergovernmental SBC problem is
classified into three approaches: the difference-in-difference approach,® the VAR model,* and estimations
of the reaction function. Our analysis is most inspired by those of Pettersson-Lidbom (2010) and Bordignon
and Turati (2009), which are leading empirical studies of SBC phenomena. Pettersson-Lidbom (2010)
estimated an equation that represents the debt held the Swedish local government with an expectation on a
discretionary fiscal transfer from the central government and identified the SBC phenomenon. Bordignon
and Turati (2009) confirmed the SBC hypothesis for health expenditures by Italian regional governments.
These analyses focus on the role of expectations about the bailout in the behavior of sub-national
governments. They assume that central government transfers are determined by the demographic,
geographic, and economic characteristics of each region, and thus, are assumed to be given for each sub-
national government.

From a different perspective, Miyazaki (2007), in an exceptional study on the SBC problem of LAT
transfers in Japan, studied the effect of past prefectural expenditures on discretionary changes in the LAT
formula by implementing dynamic panel data estimation. To accurately capture the effect, Miyazaki (2007)
aimed to investigate the calculation of individual expense items rather than that of total expenditure. Then,
he showed that the calculation formula had changed to substantially support the prefectures facing larger

1 Yamashita et al. (2002) first addressed the SBC problem in the context of LAT transfers. Miyazaki (2004) considered the relation between
LAT transfers and inefficient public investment by prefectural governments. Ogawa and Tanahashi (2008) and Otsuka et al. (2014) showed that
the LAT makes prefectural management inefficient. However, Tazika and Miyazaki (2006) found no evidence of the SBC problem regarding
municipal efforts to cut expenses.

2 Hayashi (2006) argued that stochastic frontier-based approaches cannot distinguish the SBC problem from other phenomena that cause the
inefficient behavior of sub-national governments, such as interregional spillovers of the benefit of local public goods and interregional fiscal
competition.

3 This method captures the effect of institutional and structural changes to transfer systems on the expectations or behavior of lower-tier
governments, such as Swedish municipalities (Dietrichson and Ellegard 2015), German states (Baskaran 2017), and Dutch municipalities (Allers
and Merkus 2013).

4 Trandoust (2017) approaches the Swedish SBC problem by checking for cointegration between spending and revenue. Paleologou (2013)
considers the linkage between revenue and expenditure in Sweden, Greece, and Germany.

5 Using a similar framework, the SBC problem is identified in German states (Baskaran 2012) and Italian and French regions (Josselin et al.
2013; Padovano 2014).



deviations in expenses from their budgets in the previous period.

In the context of DC and CPB, Miyazaki’s (2007) analysis can be considered to address the DC problem,
and the analyses by Pettersson-Lidbom (2010) and Bordignon and Turati (2009) clarify CPB. Based on
these studies, we attempt to ascertain both DC and CPB to comprehensively explore the SBC problem of
the LAT transfer system.

We obtain the following results from our empirical analysis. First, bailouts by LAT transfers occur
regardless of the fiscal health of a prefectural government. Second, a positive fiscal externality arises from
prefectures with better fiscal health to those with worse fiscal health. Third, we observe that CPB is caused
not by bailouts but by the cost reduction effect of the fiscal externality. Fourth, it appears that prefectural
governments may inherently discipline themselves irrespective of the bailout by controlling the effects of
structural changes.

The remainder of the paper is composed of the following parts. In the next section, we review the LAT
transfer system and discuss the possibility that the SBC phenomenon may arise in the system. Then, in Sect.
3, we construct a theoretical model to interpret the estimation results. After establishing the empirical
strategy in Sect. 4, we consider the SBC problem in the case of LAT transfers by interpreting the estimation
results in Sect. 5. Finally, Sect. 6 provides concluding remarks.

2 Institutional Description

2.1 Local Allocation Tax Transfer Calculation

In Japan, there are 47 prefectures and 1,718 municipalities. This analysis considers the relation between the
47 prefectures and the central government. Fig. 1 shows the composition of total prefecture revenues; the
LAT transfer is the second-largest revenue source and accounts for 17.0% of total revenue. Its share varies
across prefectures from 0% to 39.0%.

LAT transfers are used to adjust imbalances in revenue resources between local governments and to
ensure their financial capacity to provide standard public services and basic infrastructure to residents across
the country.® Because LAT transfers are preferentially distributed to prefectures that are unable to acquire
the necessary tax revenue, these transfers are important revenue sources for prefectures that do not have
adequate financial capabilities.

Fig. 1 Composition of revenues (FY2015 settlement)

Total prefecture revenue (52,050 billion yen)

Local bonds:
o,
Local allocati National treasury 10.6%
ocalallocation disbursements:
tax: 17.0% 12.1% Other revenue
/ resources: 17.2%

% %l

Local transfer tax and Special local grants: 4.4%

0% 20% 40% 60% 80% 100%

:5:%

Source: MIC (2017)

6 This information comes directly from MIC (2017).



Specifically, the transfer distributed to prefecture i is calculated as follows:
LAT; = SFD; — SFR;,

where SFD; denotes the standard fiscal demand (SFD) determined based on the rational and appropriate
service standards for each prefectural government” and SFR; denotes the standard fiscal revenues, which
are defined as the sum of 75% of local tax revenues and some intergovernmental transfers. The LAT transfer
is positive for a prefecture whose SFR; is less than its SFD; and is zero for a prefecture whose SFR;
exceeds its SFD;.

Each element of SFD; is derived by multiplying the unit cost, the measurement unit, and the correction
coefficients. The unit cost is estimated as the average cost of public service, which is assumed to be provided
in the standard model of a prefecture.® Thus, the unit cost is commonly applied to calculate the SFD; for
all prefectures. The measurement units are defined by real statistics, such as the population, the length of
rivers in each prefecture, and so on. The correction coefficients are used to take into account demographic
and geographic characteristics of the prefecture that may cause additional service costs. Therefore, the same
coefficients are applied to similar prefectures in terms of these characteristics. In addition, a certain
percentage of expenses for debt service are included as elements of SFD;.

Akai et al. (2003) and Miyazaki (2007) investigated the formula for the SFD; in detail and pointed out

that the unit cost and some correction coefficients are estimated based on the past administration cost, and,
thus, may be affected by the previous expenditure behavior of sub-national governments.
Furthermore, in recent decades, 40.3% of 90 requests regarding unit costs and 24.7% of 126 requests
regarding correction coefficients from prefectures and municipalities for the revision of the calculation
formula of the SFD; have been accepted, as shown by Fig. 2. Thus, the DC problem may be inherent in
the LAT transfer system.

Fig. 2 Acceptance rate of requests regarding the standard fiscal demand formula

Unit cost
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Source: Website of the Ministry of Internal Affairs and Communications (MIC).

From a macro perspective, although it is institutionalized that the LAT transfer is financed by a fixed
percentage of national tax revenues,’ this amount does not correspond to and has been less than the total
amount required across all sub-national governments. These shortages have been compensated by special
increases in the LAT source and additional issues of local bonds as an exception. According to the FY2015
settlement, a 7.8 trillion yen shortage of the source was compensated by a 2.4 trillion yen increase in the
LAT source and 5.4 trillion yen increase in the issue of local bonds. Although the ratios of increases in the

7 This information comes directly from MIC (2017).

8 1t is assumed to be a virtual jurisdiction of 1.7 million people who form 690 thousand households in an area of 6.5 thousand km? with roads
up to 3.9 thousand km long.

9 These fixed percentages are 33.1% of personal income tax and corporate tax revenues, 50% of liquor tax revenues, 22.3% of consumption

tax revenues, and tall local corporate tax.



LAT source have varied across periods,' this evidence suggests that sub-national governments might be
able to expect a bailout with a certain probability.

2.2 Local Bonds and the Discretion of Prefectural Governments

Returning to Fig. 1, we know the fourth largest source of revenue is the issue of local bonds. Although the
component ratio is 10.6% on average, it ranges among prefectures from 2.2% to 18.5% depending on their
financial conditions. Recently, the outstanding debts of sub-national governments have become a serious
problem, as have those of the central government. During the past two decades, the total outstanding debt
across all sub-national governments has rapidly increased from 92.9 trillion yen in FY 1995 to 199 trillion
yen in FY2015. At the same time, expenses for debt service have increased from 8.8% of total expenditures
in FY 1995 to 13.1% in FY2015. In the case of prefectures, the percentage in FY2015 (14.2%) was become
double that of FY 1995 (7.4%). This evidence indicates that sub-national governments’ budgets have become
more rigid, and their fiscal health has declined.

Local bonds are closely connected with the LAT transfer system. First, as mentioned above, additional
issues of local bonds are required to compensate for shortages in the LAT source; these bonds are called
“bonds for the extraordinary financial measures (BEFM)”.!! These bonds were issued starting FY2001, but
other kinds of bonds were used in the past. Second, part of the expenses for debt service for almost of all
kinds of bonds are included in the SFD. In particular, the debt service expenses of BEFMs are perfectly
included as one element of the SFD. Therefore, local bonds issues can be considered as automatically
supported by LAT transfers. Furthermore, the number of SFD elements related to expenses for debt service
has increased from eight items in FY1985 to 16 items in FY2015. That is, it is possible to consider a
discretionary increase in the financial support from LAT transfers.

However, sub-national governments are legally restricted from issuing local bonds at their own discretion,
and, thus, they cannot freely borrow money to finance their deficits. First, Article 5 of Local Finance Law
only permits the issue of local bonds to finance public investment expenses. Second, sub-national
governments were unable to issue local bonds without the permission of the central government until 2006.
Third, governments whose real debt service ratios exceed 18% are still restricted from issuing bonds even
though the permission scheme has been changed to a consultation scheme.'?

Fig. 3 shows trends in the bond dependence rate, which is the ratio of local bond revenue to total
prefecture revenue. We find a structural change in 1993, after which the mean bond dependence rate
consistently exceeds 12% because local bonds have been used as the revenue sources for countercyclical
measures since the collapse of the Heisei bubble economy. Although the effect of the introduction of BEFMs
on the mean of the dependence rate is not immediately clear, the standard deviation seems to have increased
starting in 2001. Although the introduction of the consultation scheme for the issue of local bonds may not
have had a clear effect on the mean and standard deviation of the dependence rate, the standard deviation
seems to have increased gradually. From this evidence, sub-national governments may be considered to
have a certain amount of discretion to issue local bonds and, thus, can engage in CPB.

10 gy instance, 51.8% of the shortage in FY2010 was compensated by a special increase in the LAT source.

1 Thege bonds are issued as an exception to Article 5 of Local Finance Law to address shortages in the general revenue resources of sub-
national governments. The proceeds from these bonds can be used for expenses other than investment expenses (MIC 2017).

12 The real debt service ratio is an index of the size of the redemption amount of debt and similar expenditures and represents the cash flow
level (MIC, 2017). The average value for a prefecture in FY2015 was 12.7%, whereas it was 9.9% on average for all sub-national governments.



Fig. 3 Bond dependence rate (prefectures)
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3 Theoretical Background

3.1 Basic Setup

We briefly consider the theoretical background of the SBC under a fiscal equalization scheme, by extending
the simple two-period Stackelberg game between the central and regional governments that is proposed by
Goodspeed (2002).

Whereas Goodspeed (2002) assumes that a central government with a political motivation controls
interregional transfers to garner votes, we apply the assumption of a fiscal egalitarian central government
that seeks to reduce inter-prefectural disparities in fiscal health. This assumption might be more appropriate
for the behavior of the central government in Japan than the assumption of a political motivation is. Typically,
the term “egalitarian” is used to describe a social welfare function that aims to equalize individual incomes
or utilities in welfare economics.”® To distinguish our use of the term, we refer to a fiscal egalitarian central
government in this discussion.

Our model includes n prefectures, denoted by the subscript i (= 1,...,n), each of which have a
prefectural government and one standardized resident in two periods.'* Each prefectural government
belongs to the good group (G) or the bad group (B) depending on its fiscal health. For simplicity, we assume
homogeneous levels of fiscal health within each group. Moreover, we assume that prefectural governments
do not move between groups even if their fiscal health changes. The classification is used as a reference for
the intergovernmental fiscal transfer implemented by the central government.

The utility function of a representative resident in prefecture i is composed of his consumption of a
private good (¢; 1, ¢; 2) and a local public good (q; 1, q; 2) over two periods based on his income (V; 1, ¥; 2),
which we take as given.

A prefectural government levies a local tax on its resident’s income at a controllable rate t;; and borrows
money to provide the local public good (g; ;) in period 1. Then, it provides the local public good (g; ) and

13 This definition is described by Atkinson and Stiglitz (1980) in their chapter 11.
14 For simplicity, we assume a homogeneous population size among prefectures and that the heterogeneity of fiscal health is mainly caused by

income differences.



pays debt services using local tax revenue (t;,y;,) in period 2. The central government provides an
intergovernmental fiscal transfer (g; 1, g; ») financed by the central tax revenue in both periods.

The structure of Stackelberg game between a prefectural government and the central government is
described as the follows. In both periods, we use a Nash game to reflect the relations among prefectural
governments.

0.  The central government sets the amount of the transfer (g; 1) to the prefectural government prior to
period 1.

1. The prefectural government sets the local tax rate (t; ; ) and the amount to borrow (b; 1) to produce the
local public good in period 1, taking g; ; as given.

2. The central government sets the central tax rate (t$) and the transfer amount (g 2) in period 2, taking

b;, and t;; as given. Then, the prefectural government sets the local tax rate (t; ;).

Therefore, the prefectural government, as the Stackelberg leader, determines the financing of the local
public good in period 1, anticipating the behavior of the central government, as the follower, in period 2.

3.2 The Optimization Problem of the Central Government

To evaluate this game, we first consider the optimization problem of the central government, which is
motivated by fiscal egalitarianism. The objective function of the central government is composed of each
prefecture’s utility, with weights based on fiscal health (G or B), and the amount of borrowing of each
prefectural government, as follows:

rgf\zxziwi(b) [vi(qi2) + zi(ci2)]

s.t. tzcz_}’i,z = Z‘gi,z
L L

Qiz = giz + tizYiz — b (1 +7)
Ci2 = yi,Z(l —tip— tzc),

where v;(-) and z;(-) are the sub-utilities of local public and private good consumption, respectively.
They are strictly concave, such that v4, < 0 <y, 2, <0<z. b= (bm, s bn,l) is a vector of the
amount of the borrowing by each prefectural government. The egalitarian weight, w;(b), which is a
function of this vector, will be explained later. The central government maximizes this objective function
subject to the budget constraints of governments and households.

Using the balanced budget condition of the central government, we obtain the following first-order
condition:

n
1
Wiv’l' —?Z w; Z’iyi,Z = O,fOT all i, (1)
i=1

where Y =YY" y;, and 0t5/dg;, =1/Y . From Eq. 1, assuming an interior optimum, the
optimization condition of the central government’s fiscal transfer can be derived as follows:



w; (D)v'y = wy (D)V'; =, ..., = wy (DY, @

In other words, the central government sets the amount of the transfer to each prefectural government to
equalize the weighted marginal utilities among prefectures. The egalitarian weight depends on the amount
of borrowing.

3.3 Fiscal Egalitarianism and Dynamic Commitment

We characterize the egalitarian weight as a function of borrowing in the first period.”> Importantly, one
prefecture’s weight can be affected by another prefectural government’s fiscal health because the objective
of the intergovernmental transfer is to reduce fiscal health disparities. We explain this characteristic by
choosing four prefectural governments. Two of them (prefectures 1 and 2) are in the bad group, and other
two (prefectures 3 and 4) are in the good group.

3.3.1 Weight of a Prefecture in the Bad Group

The weight of a prefecture in the bad group always increases when its own fiscal health becomes much
worse: dwy/dby 1 > 0,h = 1, 2. Furthermore, because fiscal demand is measured by a common formula
for calculating the transfer, such as the SFD formula mentioned in Sect. 2, the egalitarian weights of the
group members simultaneously increase in the transfer system: dwp,/dby; > 0,h,k =1,2,h # k. In
addition, we assume within-group homogeneity: dwy, /dby ; = 0wy, /0by ;.

Furthermore, a decrease in the local public good in the prefecture in the good fiscal health group,
q2 (I = 3,4), caused by an increase in borrowing by that prefectural government (b, ;) causes the transfer
to that prefecture (g, ,) to increase. However, such a bailout expands the disparity of fiscal health, which is
undesirable for the egalitarian central government. Thus, the central government increases the weight of a
prefecture in the bad group as borrowing by a good-fiscal-health prefectural government increases:
aWh/abl'l > 0.

3.3.2 Weight of a Prefecture in the Good Group

The weight of a prefecture in the good group does not increase if its own fiscal health becomes worse:
0w, /0b; ; = 0. Furthermore, the weight does not change if the fiscal health of a prefectural government in
the same group becomes worse: dw,;/db,, ; = 0,1, m = 3,4,1 # m. However, the weight does decrease
when borrowing by a prefectural government in the bad group increases: dw,;/dby, ; < 0 because the
egalitarian central government intends to reduce fiscal health disparities.

3.3.3 Transfer to a Prefecture in the Bad Group

Next, we consider the relationship between changes in transfers and borrowing. The transfer in period 2 is
represented by the following function from the first-order condition (Eq. 1).

15 Although Cowell (2000) noted that various features of egalitarian-based social welfare function are considered, we do not strictly specify
the features of the objective function of the central government to keep the empirical analysis tractable. However, we can consider the egalitarian
weight as the coefficient on the first derivative of the objective function with respect to the amount of borrowing. Thus, we refer to assumptions
on the second and cross derivatives in the following explanation.



g;Z = gi‘z(b) for all i. (3)

From the comparative statics, the influences of the prefectural government’s decisions as a Stackelberg
leader on the central government’s reaction in period 2 are described as follows:!'

owy, 09n,2
IR L " (1 _Z = > 0,
3bn v, —wpv" (1 +71) Y aby, < dbps < (4a)
09n2
=~ > 0,and
3bis > 0,an (4b)
09n2
= >0,
db,, (4o)
where =X (= ox ) = 2w, z oy + oWz z'5y, + Sws z'3y5 + ow Z 4Y4, Which represents a change
dbpy \ by dbp 4

in the weight of the marginal social disutility on taxation to finance a bailout for a prefectural government

in the bad group that borrows more.

Because the signs of the first and second terms on the left-hand side of the left sub-equation in Eq. 4a are
positive, dgp2/dbp1 > 0 if 0X/0by,; < 0.In other words, the central government rescues a prefectural
government in the bad fiscal health group if the central government’s strong fiscal egalitarianism underrates
the marginal disutility of the prefecture with good fiscal health.

The DC problem in the context of this model means that a change in the egalitarian weight accelerates
the bailout. Suppose that the weight is not influenced by an increase in the borrowing, even though wy, >
w;. The left sub-equation in Eq. 4a can be rewritten as —wp,v", (1 + 1) > 0, and, thus, dgp,,/0bp 1 > 0.
Thus, the central government intends to compensate for the decrease in the local public good in a bad-fiscal-
health prefecture using the transfer. That is, the bailout is inherently assumed in our model, in contrast to the
literature on the SBC. The bailout is further increased as the egalitarian weight changes as borrowing
changes, especially for the bad-fiscal-health prefecture.!”

Furthermore, we recognize from Eq. 4b that dgy, ,/dby, ; > 0. We call the increase in the transfer a
positive fiscal externality through the equal treatment of prefectures in the same fiscal health group.
However, we know from Eq. 4c that the transfer to a prefecture with bad fiscal health increases when a
good-fiscal-health prefectural government borrows more: 0gp,/0b;; > 0. That is, a positive fiscal
externality always occurs through the transfer system regardless of the strength of fiscal egalitarianism.

16 gee the appendix for the derivation.

17 Relaxing our assumption on the number of prefectures, we find another possibility that brings about 90X /db; ; < 0. If the number of good-
fiscal-health prefectures is larger than that of bad-fiscal-health prefectures, X /dby,; tends to be negative. Either way, a bailout for a bad-
fiscal-health prefecture may occur under a strong egalitarian central government.



3.2.4 Transfer to a Prefecture in the Good Group

10 9912
")+ = =<0,
wv"y( 7) Y 9by, = db.s S (5a)

0

al‘)g“l < 0,and (5b)
m,
0
65:21 <0, (5¢)

where 63’)1(1 <= BZ: 1) = gb—uzllz'l v+ :b—vﬁz’z ¥y, > 0 represents an increase in the weight of the marginal

disutility of bad-fiscal-health prefectures on taxation to finance a bailout for a good-fiscal-health prefectural

government that borrows more.

The first term on the left-hand side of the left sub-equation in Eq. 5a represents a marginal reduction in
the sub-utility in the second period caused by a decrease in the local public good owing to an increase in the
payment for borrowing. Therefore, if the central government is not too concerned about the reduction in the
utility of good-fiscal-health prefectures relative to the marginal disutility of bad-fiscal-health prefectures on
taxation, it does not rescue a good-fiscal-health prefectural government even if it borrows more.

From Eq. 5b, transfers to good-fiscal-health prefectures decrease owing to the budget constraint of the
transfer system when other prefectural governments in a same group increase their own borrowing. That s,
a negative fiscal externality is caused by the monetary trade-offs among good-fiscal-health prefectures.
However, we recognize from Eq. 5c the other type of the negative fiscal externality, which is caused by the
egalitarian transfer system.

3.3 Optimization Problem of a Prefectural Government

Considering the reaction of the central government, the optimization problem of a prefectural government
is described as follows:

max ui(Qi,l) + Vi(Qi,z) + xi(ci,l) + Zi(Ci,z)

biytitiz

(6)

s.t.
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L
9i2 = gi(b), for all i.

u;(+) and x;(-) are the sub-utilities for local public and private good consumption in the first period.
They are also strictly concave such that: ugq < 0 <ug, x, <0 < x.

We follow Goodspeed (2002) and assume that the prefectural governments actually decide t;, in period
1 because the decision-making of the central government and prefectural governments in period 2 is a Nash
game.

The first-order conditions are summarized as follows:

G u,i,l - x’i,1 =0, (7a)

992 _ Z’i,zyi,z agi,z

bii: u'iy— A+, +v, 3b1 Y  3bys =0,and  (7b)
L
tig: Vip—2'i,=0. (7c)
Eq. 7b is derived from the following equilibrium budget equation:
dt§ a9; a9; ag;
YZ f — gl,Z — gl,Z + g],z (8)
— dg;, — 0b;;  0b;; £ 0by;y
i i JE

That is, we recognize that the increase in the central government’s tax rate covers the changes in transfers
not only to i but also to the other prefectural governments, according to the right-hand side of Eq. 8.
Using Eq. 7c, Eq. 7b can be rewritten as the following optimization condition:

u’i,l yi,Z) 092 Yiz 09;2

M=+ -(1-22 .
Vi (-5 Oby; ¥ £y0by, ©)

3.4 Common Pool Behavior

The first term of Eq. 9, (1 + r), is the opportunity cost of the borrowing at the first-best rate. Because
¥i2/Y <1 by definition, the sign of the second term on the right-hand side of Eq. 9 depends on the sign
of dg;,/0b; . The meaning of the third term on the right-hand side of Eq. 9 is complicated because the
sign of dgj,/db;, for each j can be considered either positive or negative, as mentioned above.
Furthermore, because the third term consists of increases and decreases in transfers to the prefectural
governments other than 7, the sign of the third term consequently depends on its composition. Therefore, we
consider CPB by the four prefectures mentioned above. Recall that two of them (prefectures 1 and 2) are in
the bad group, whereas the others (prefectures 3 and 4) are in the good group. We rewrite Eq. 9 as follows:
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where h =1,2 and [ = 3,4.

3.4.1 Common Pool Behavior by a Prefecture in the Bad Group

Suppose prefecture 7 is in the bad fiscal health group. As described above, the sign of dg;,/0b;; may be
positive under an egalitarian central government. Therefore, we recognize that the second term, with a
negative sign, represents the inefficiency bias causing over-borrowing. This behavior is a typical CPB
because the marginal cost is smaller than the marginal benefit of a transfer.

Then, we show that the sign of dg,,/0b;; may be positive because of a positive fiscal externality
caused by the equal treatment of prefectures in the same group, whereas the sign of dg;,/db; ; isnegative
owing to fiscal egalitarianism. That is, the sign of the third term is ambiguous.

Therefore, at first, we suppose that the sign of the third term is negative. In that case, the third term implies
a decrease in the burden of i°s borrowing on #’s residents and, in addition to the second term on the right-
hand side of Eq. 9, stimulates the CPB of the prefectural government. This result is obtained if where the
proportion of prefectures that receive a negative fiscal externality is relatively high, that is, if most
prefectures belong to the good fiscal health group, whereas i is part of the minority belonging to the bad
fiscal health group.

Second, we suppose that the sign of the third term is positive. In that case, the third term implies an
additional burden of i’s borrowing on i’s residents and reduces the amount of i’s borrowing to an inefficiently
low level. This case arises if the majority of prefectural governments belongs to the bad group and receives
a positive fiscal externality from an increase in i’s borrowing.

3.4.2 Common Pool Behavior by a Prefecture in the Good Group

In contrast, suppose prefecture 7 is in the good fiscal health group. As described above, dg;,/db; ; may
be zero if the central government is not to concerned about the utility reduction in the prefecture. Thus, the
decision-making of a good-fiscal-health prefectural government regarding its borrowing does not depend
on the degree of the discount on the burden of i’s borrowing on 7’s residents.

However, the sign of dgy,,/0db; ; may be positive because of a positive fiscal externality through the
egalitarian transfer system, whereas the sign of dg,,/db; ; is negative owing to the budget constraint of
the transfer system. That is, the sign of the third term is also ambiguous. Thus, this scenario is the same as
that described above, but it is more straightforward because the second term is zero. That is, over-borrowing
will occur if the sign of the third term is negative, and vice versa.

Summarizing the above discussion, we propose empirical propositions. To verify the typical common
pool behavior represented by the second term on the right-hand side in Eq. 9, we check the sign of the
relation between the prefectural government’s borrowing and the expectation regarding the central
government’s reaction in the empirical analysis in the next section. We deduce from the possibility of over-
borrowing bias that we will observe a positive sign. However, if we observe a negative sign for the relation
between the prefectural government’s borrowing and the expectation regarding transfers to other prefectural
governments in the following empirical analysis, we consider that CPB is restrained by the prefectural
government’s awareness of the additional burden of borrowing as a Stackelberg leader.



4 Strategy for Empirical Analysis

4.1 Estimation Model

To empirically investigate the DC problem and CPB, we set up the following empirical model:

Gix = @+ Pibit_1 + Bobj_1 + €, and (10

by =y + 5163} + 626;:1.“ + Uit 1)

where a, (1, P2, ¥, 6;,and &, are the estimated parameters and ¢;, and u;, are the error terms.

To interpret the estimation results, we suppose four situations for the relationship between prefectures i
and j with respect to fiscal health. In situation I, prefecture i belongs to the bad group, whereas prefecture j
belongs to the good group: i € B,j € G. Situation II is the opposite case (i € G,j € B). In situation III,
both prefectures are bad-fiscal-health prefectures (i, j € B), and in situation IV, both belong to the good
group (i,j € G).

Eq. 10 represents the reaction function of the central government and corresponds to Eq. 3 in the
theoretical model. The transfer to i in period ¢ is influenced by i’s and ;’s borrowing in period ¢ — 1 if
bailouts and the fiscal externality of the egalitarian transfer occur, which corresponds to Eq. 4a — 4c in the
theoretical model. b;;_; is the weighted average of borrowing by prefectural governments other than i,
and we explain the construction of this variable in the next subsection. A significantly positive ; indicates
a bailout, and insignificance indicates commitment. According to our theoretical model, the sign is predicted
to be positive for the estimations of Situations I and III but insignificant for Situations II and IV. A
significantly positive (negative) [, indicates a positive (negative) fiscal externality. According to the
theoretical prediction, the sign of 8, may be positive for Situations I and III but may be negative for
Situations II and IV.

Eq. 11 is derived from Eq. 9 and illustrates the relation between the prefectural government’s borrowing
and the expectation of the transfers to i and j in next period, G;; and G;;. Eq. 11 does not represent the
reaction function of the prefectural government to the transfer. Instead, this equation represents the decision-
making of the prefectural government regarding local bonds considering the reaction of the central
government. Therefore, we should consider that G, and G;'; denote properties of the reaction function
and that the resulting §; and &, must be interpreted relative to the resulting §; and S,.

Because various pairs are considered, we classify representative interpretations in Table 1. According to
the theoretical model in the previous section, a positive sign of §; accompanied by ; > 0 indicates the
inefficiency bias of a bailout, which leads to over-borrowing, a typical CPB. We suppose that such a result
will be obtained from the estimation models of Situations I and IIL. In contrast, if the signs of §; and B,
are insignificant, we can conclude that commitment by the central government restrains the CPB of the
prefectural governments. This result is predicted to be obtained from the models of Situations Il and IV.

The interpretation of the results for &, is somewhat complicated. Suppose that 5, > 0 is observed.
This result indicates a positive fiscal externality fromj to i, that is, the availability of Situations I and III. If
Situation I is suitable for the result, a negative fiscal externality from 7 to j can be considered. That is, the
prefectural government expects that G;, is decreasing in b;;_;, and reduces the marginal cost of
borrowing, and, thus, a larger G;, has a stronger cost-reduction effect. Consequently, the prefectural
government chooses to over-borrow. We assume that §, > 0 represents the above scenario. CPB is
stimulated by the expected cost-reduction effect of the transfer system.

In contrast, if Situation III is appropriate, a positive fiscal externality from i to j can to be considered. In
this situation, the prefectural government expects that Gj’ft is increasing in b;,_; and increases the
marginal cost of borrowing. As a result, §, < 0 is observed in this situation. Thus, CPB is restrained by
the expected increasing effect of the transfer.

However, if 5, < 0 is obtained from the estimation result on Eq. 10, a negative fiscal externality from



jto i, and, thus, a positive fiscal externality from i to j will be supposed based on Situation II of our theoretical

model. Such a positive fiscal externality might increase the marginal cost of borrowing. The prefectural
government expects that a larger amount of G, has a stronger cost-increasing effect and intends to reduce
the amount of borrowing. In this scenario, §, < 0 is observed. That is, CPB is restrained by the expected
increasing effect of the transfer.

Although Situation IV is an alternative theoretical interpretation for 8, < 0, we observe a mutually
negative fiscal externality between i and j. Thus, it is expected that G/, is decreasingin b;;_; and reduces
the marginal cost of borrowing. As in Situation IV, we will observe 8, > 0, which means CPB is stimulated
by the expected cost reduction effect of the transfer system.

Table 1 Theoretical interpretation of the relationship between parameters

B B>
+ Insignificant + -
(Bailout) (Commitment) (Positive FE) (Negative FE)
Stimulating CPB
+
(1,110
61 Unrelated
Restraining CPB
Insignificant
L 1v)
Stimulating CPB | Stimulating CPB
+
@ av)
6, Unrelated
Restraining CPB | Restraining CPB
(1) (I

Note: CPB denotes common pool behavior. FE denotes fiscal externality. The situation that corresponds to the theoretical model is in
parentheses.

4.2 Estimation Strategy

4.2.1 Estimation Procedure

Following Miyazaki (2007), we consider that the LAT transfer to the prefectural government is influenced
by the past LAT because the calculation of the standard fiscal demand depends on the previous formula.
Therefore, we transform Eq. 10 into the following dynamic panel model with a two-way error component.

it =a+pgit—1+ Pibitq + .szj,t—l + ¢+ 1+ € (12)

Then, we assume rational expectations for the transfers G;, and G, in Eq. 11. The prefectural
government expects the transfers based on the available information in period ¢ — 1.

i*,t = E(gi,tllt—l) and Gj*,t = E(gj,t|1t—1)-

In addition, the relation between the actual and the expected value is represented as
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Git =G+ &4 9 =G + & and

E(gi,t) = E(Ej,t) =0.

Substituting these expressions into Eq. 11, the borrowing equation of regional government i is
represented as

by =v+ 519i,t + 529j,t - 515i,t - 52€j,t + Ui
Furthermore, we assume a two-way error component, such that
by =v+619ic + 6zgj,t +{Zip+ i +1+ s (13)

Because ;; involves &, and ¢, g;r and g;; are correlated with ;,, and we cannot
implement OLS with these variables. Thus, we employ the fitted value of g;, derived from the estimation
of Eq. 12.

We use the following procedure to estimate 5, [, 6;,and &,.

1. First, we carry out a panel OLS regression of b;; on regional characteristics (Z; ;) and obtain the
fitted value Bi,t to avoid the endogeneity of b;,_; in Eq. 12. That is, we assume that the central
government anticipates a certain amount of local bond issuance based on the regional characteristics
of the prefecture.

2. Second, we produce Bj‘t by calculating a weighted average of Bi,t using the group weight matrix,
which will be explained later.

3. Third, we perform a Blundell-Bond-type system generalized method of moments (GMM) estimation
on Eq. 12 using lagged variables of Ei_t and lA)j,t.

4. Fourth, we produce §;. by multiplying §;., which is the fitted value from the third stage of
estimation, by the weight matrix.

5. Finally, using g;, and §; ., we carry out panel OLS regression on Eq. 13.

4.2.2 Group Weight Matrix

In empirical analysis, a reference prefectural government, that is, prefectural government j in the previous
theoretical model must be assumed. Following Pettersson-Lidbom (2010) and Baskaran (2012), we
construct group weight matrices that assume Situations I — III in our theoretical model using the index of
financial capability (IFC), which is defined as the ratio of standard fiscal revenue to SFD.!® The IFC is used
as an indicator for the fiscal health of a sub-national government in Japan.

At first, we classify the 47 prefectures into six groups according to their average IFC for 1985-2015,
following the “Table of the fiscal index on prefectural government” by the Ministry of Internal Affairs and
Communications (MIC)." Table 2 summarizes the six groups.

18 See Sect. 2 for the definitions of SFD and standard fiscal revenue.
19 Although Tokyo has not received an LAT since the LAT system was established, the behavior of Tokyo may be influenced by fiscal
externalities created by the LAT system. Therefore, we include Tokyo in the sample.



Table 2 Fiscal health groups by IFC

Group IFC range Group members
6 Morethan 1  Tokyo
5 0.7-1.0 Aichi, Kanagawa, Osaka, Saitama, Shizuoka
4 0.5-0.7 Chiba, Fukuoka, Gifu, Gunma, Hiroshima, Hyogo, Ibaragi, Kyoto, Mie, Miyagi, Shiga, Tochigi
3 0.4-0.5 Fukushima, Ishikawa, Kagawa, Nagano, Niigata, Okayama, Toyama, Yamaguchi
2 0.3-04 Ehime, Fukui, Hokkaido, Kumamoto, Nara, Oita, Saga, Wakayama, Yamagata, Yamanashi
1 Less than 0.3  Akita, Aomori, Iwate, Kagoshima, Kochi, Miyazaki, Nagasaki, Okinawa, Shimane, Tokushima, Tottori

Briefly, the members of Group 5 are located in metropolitan areas and have large populations and
abundant tax sources. For instance, Kanagawa and Saitama border Tokyo. The members of Group 4 are
located in suburbs of metropolitan areas or the centers of rural area. The members of Group 3-1 have poor
tax sources with sparser populations and fewer firms, because they are in the more inconvenient countryside.
The prefectures in the lower level groups receive more LAT transfers per capita.

Then, using the classification, we construct the following threes type of weight matrix. The first type is
the higher group weight, defined as

wH

1
f = n_.”’j € higher group than i’s, (13)

)

where n]H is the number of prefectures belonging to groups with higher IFCs than that of i’s group. This
weight represents Situation I, in which i € B,j € G in the theoretical model in the previous section, and
implies that prefecture i is aware of prefectures in higher IFC groups. The higher group weight matrix Q
includes the weight w]H as its element. By definition, the sum of its row elements equals one. Using the
matrix, j’s borrowing is defined as the weighted average of the borrowing of the prefectural governments in
higher groups, that is, b, ; = QHb;,_,.

The second type is the lower group weight, defined as

1
wf = F'j € lower group than i’s, (14)

)

where n]’-“ is the number of prefectures belonging to groups with lower IFCs than that of i’s group. This
weight represents Situation II, in which i € G,j € B in the theoretical model, and means that prefectural
government 7 is conscious of prefectural governments in lower IFC groups. The lower group weight matrix
QL includes the weight w! as its element. Using this matrix, ;’s borrowing is defined as the weighted
average of the borrowing by the prefectural governments in lower groups, that is, b]-L_t_i =Qlb;, ;.

We call the third type the same group weight and define it as

1
wf = E,j € same group than i's, (15)
j

where n7 is the number of prefectures belonging to i’s group. This weight represents Situations III and IV,
in which i,j € I in the theoretical model, and means that prefectural government 7 is conscious of the
prefectural governments in the same group.? The same group weight matrix Q5 includes the weight w ]S
as its element. Using this matrix, of j’s borrowing is defined as the weighted average of the borrowing by

20 Because we cannot distinguish Situation IV from III by the group weight, we distinguish between these situations from the estimation result.



the prefectural governments in lower groups, that is, b] i = Q8 Bl o1
Using above-described group welght matrlces we also produce Ji jit for the panel OLS given by Eq. 13
by the same procedure: g]t =Qf glt,g]t =QLg;, and g]t =0 Ji.

4.3 Data Set

Table 3 provides descriptive statistics about the variables used in the estimation.?’ We employ a sample of
47 prefectures from 1985-2015. Local bond revenue per capita (BOND; ;) represents i’s borrowing (b; 1),
and LAT transfer revenue per capita (LAT; ;) represents the intergovernmental transfer (g; ) made by the
central government in the theoretical model in Sect. 3. These endogenous variables represent decision-
making by prefectural governments and the reaction of the central government in Egs. 10 and 11. We
confirmthat BOND;, and LAT;, are stationary using the Levin, Lin, and Chu t-test; the Im, Pesaran, and
Shin W-stat test; and the augmented Dickey-Fuller-Fisher chi-square test. We employ the standard fiscal
revenue per capita (SFR; ;) in the estimation of Eq. 12 to control for the effect of fluctuations in tax revenue
on LAT;;.

Explanatory variables are used to control for three types of regional characteristics in the first regressions
to obtain the fitted values of BOND; ;. The total population (POP; ;), area (AREA; ;), ratio of people aged
over 65 years to the total population (OLD; ), and the ratio of people aged under 15 years to the total
population (YOUNG; ;) represent demand for prefectural public services. The ratio of labor in secondary
(SECOND; ) and tertiary (THIRD; ) industries to the total labor force and the unemployment rate
(UNEMP; ;) are variables capturing the economic features of a prefecture. The third type of regional
characteristics reflect the financial conditions of prefectural governments. The ratio of self-generated
funding sources to total revenue (R_SELF; ;) represents the abundance of a prefectures revenue sources,
particularly prefectural tax revenue. Another such variable is the ratio of specific grants, called national
treasury disbursements,? to total revenue (R_GRANT; ;). Because public engineering work expenses are
usually financed by special grants in addition to local bonds and other sources of revenue, a higher ratio of
special grants is considered to cause less need for local bond revenue. To avoid endogeneity, we employ a
moving average over the past three years for R_SELF;, and R_GRANT;..*

21 The definitions of variables are summarized in Table Al in the Appendix.

22 This is a collective term for the national obligatory share, commissioning expenses, incentives for specific policies, or financial assistance
disbursed from the central government to sub-national governments (MIC 2017).

23 Therefore, the range of dates for these two variables is 1982 —2015.



Table 3 Descriptive statistics

Name of variable Obs. Mean Std. Dev. Max Min
BOND;; 1457 59.288 27.533 208.654 5.692
LAT;, 1457 99.819 58.225 293.466 0.000
SFR;; 1457 79.237 20.657 213.648 34.868
POP;; 1457 2.661 2454 12.880 0.580
AREA;; 1457 7.827 11.578 83.520 1.861
OLD;; 1457 0.189 0.053 0.324 0.073
YOUNG;, 1457 0.160 0.028 0.272 0.106
SECOND;; 1457 0.290 0.061 0.440 0.138
THIRD; ; 1457 0.613 0.062 0.774 0.450
UNEMP;; 1457 0.046 0.016 0.126 0.014
R_SELF;, 1457 0.431 0.129 0.897 0.211
R_GRANT;, 1457 0.192 0.057 0.413 0.053

5 Estimation Results

5.1 Main Result

5.1.1 Dynamic Commitment and Fiscal Externalities

We first implement OLS on the two-way error component model to obtain the fitted value of BOND; .. The
results are summarized in Table A2 in the Appendix. Then, using the group weight matrix described in the
previous section, we produce three types of variables representing ;’s borrowing in Situations I-III in the
theoretical model: fBONDY,_;, fBOND},_;,and fBOND;,_,, respectively.

We face some technical problems with dynamic panel data estimation with a relatively smaller number
of cross-sections. The literature on the dynamic panel data model suggests a reliability check for a sample
with a large cross-section and a short time series, such as N=100 and T=5, and shows that a two-step system
GMM estimator is the most efficient among representative dynamic panel data model estimators (e.g.,
Blundell and Bond 1998; Windmeijer 2005). However, according to Soto (2009), two-step GMM is biased
and results in a larger standard deviation to standard error ratio than one-step GMM does for a small cross-
section sample, such as N=35 and T=12, even if homoscedastic standard errors are assumed. Furthermore,
a long time series produces a substantial number of Arellano-Bond type instrument variables and hazards
moment conditions with both one- and two-step estimators. Because our sample has N=47 and T=30, the
problem pointed out by Soto (2009) may be more serious in our analysis than in his example.* Therefore,
we employ one-step GMM with some additional restrictions on the formation of instrumental variables.

24 fact, the parameter of the lagged-dependent variable (p in Eq. 12) largely differs among the estimation models in our trial estimation with
two-step GMM. Furthermore, p in the estimation of Model II is greater than one, whereas lat;, can be confirmed as a stationary variable by
unit root tests, as mentioned above.



First, to complement the weakness of one-step GMM, we add year dummies capturing fixed period effects
to the equations in levels.?® Second, we restrict the maximum lag of Arellano-Bond type instrumental
variables for equations in first differences to be five to constrain the number of instrumental variables.

Table 4 summarizes the results of the estimation of Eq. 12. Models [ — III in the table represent Situations
I — II1, respectively, in the theoretical model. We assume that all explanatory variables except the lagged-
dependent variable are given for the central government and are therefore exogenous. Because we drop
Tokyo, which does not take fBOND ft_l and fBOND jS,t—p from Model I and III, and we drop the 11
prefectures of IFC group 1, which do not take fBOND jL,t_l, from Model II, the number of observations
differs among the estimation models.

The greatest difference between the estimation model and the theoretical model is that we view the
relation between prefecture i and the other prefectures from the perspective of relative fiscal health. Thus,
we expect that the sign of §; will not vary largely among the estimation models, which is contrary to our
theoretical prediction. Therefore, we will take the sign of f; into account across the models when we
evaluate which situation is appropriate for explaining the SBC phenomenon based on the estimation results.

We now discuss the results for ;. We observe a positive sign, which indicates a bailout in all of the
models. Because, the SFD includes expenses for debt services as one of the elements of fiscal demand, as
we described in Sect. 2.1, the LAT transfer automatically increases if a prefectural government borrows
much more regardless of its fiscal health. However, it may be doubtful that the evidence indicates a DC
problem because it seems that the central government initially has no option to discipline prefectures with
worsening fiscal health.

We now discuss the results for 5, in Eq. 12. We find a positive fiscal externality from prefecture j to
prefecture i in Model I. However, the sign of 3, is insignificant in Models II and III. Therefore, we suppose
that fiscal egalitarianism, as described in the theoretical model for Situation I (i € B,j € G), may exist
behind the LAT system.

Table 4 Estimation of dynamic commitment and fiscal externality (main estimation)

Modell: i €B, jEG Modelll: i € G, jEB Model IIL: i,j €1
Dep. LATi,t R . R
it = fBONth—1 bjey = fBONDﬁt—1 bjt1 = fBOND]'g,t—1
0.723™ 0.805™ 0.727™
LAT;¢—1 (p)
(0.023) (0.032) (0.026)
0.614™ 0.450™ 0.722™
fBOND; ;1 (B1)
(0.074) (0.098) (0.117)
. 0.262" 0.062 0.012
bjr1 (B2)
(0.103) (0.110) (0.122)
-0.571™ -0.398™ -0.522™
SFR;;
(0.053) (0.117) (0.050)
38.410™ 28721 36.817"
Const
(2.970) (5.403) (3.025)
O0BS. 1380 1080 1380
No. of Cross sections 46 36 46

Note: Heteroskedasticity-robust standard errors are in parentheses. *** p<0.01, ** p<0.05, * p<0.1. Period fixed effect terms are

excluded from the table to avoid complexity.

25 Asis standard, the lagged difference between the dependent variable and a constant are the only instrumental variables for equations in
levels. It seems that the residuals, which are used in the variance-covariance matrix in the second step, are biased by heteroskedasticity across

periods as the periods are long without fixed effect treatment.



5.1.2 Common Pool Behavior

Next, we study the borrowing decisions of the prefectural government. Using a fitted value of LAT;, and
the group weight matrix, we produce three types of §;.. Because g;; and §;, are not correlated with
the error term,?® we can implement panel OLS for Eq. 13. Table 5 summarizes the results. Similar to the
previous estimation, each of f LATJf’t, f LATJ-’_“ ,and f LAT]-“?t represents §;. inthe estimations of Models
I-TIL

The results for §; are remarkably contrary to the previous results for the DC problem. We do not
observe that a bailout stimulates the CPB of prefectural governments. The reason the governments do not
engage in CPB may be that they do not consider an increase in the LAT transfer to be a discretional bailout
by the central government, as the LAT transfer automatically increases if the prefectural government
borrows much more regardless of its fiscal health. That is, the prefectural governments may not treat the
relation with the central government as a strategic game.

Moreover, the result for the effect of the fiscal externality on CPB (8,) is significant in Model I only. We
obtained a positive sign for S,, which indicates a positive fiscal externality from j to i, in a previous
estimation result. Thus, we assume a negative fiscal externality from i to j, as we described in Sect. 3.
Because the negative fiscal externality reduces the marginal cost of borrowing, the prefectural government
expects that the larger amount of transfers to other prefectures has a stronger cost-reducing effect.
Consequently, the prefectural government increases its borrowing in advance. We suppose such a scenario
underpins positive sign of &, found for Model I, as shown in Table 5.

Although we assume a simultaneous change in the central tax burden with a change in the transfer in our
theoretical model, an increase in the LAT transfer may cause an increase in central bonds in practice matter
in Japan. Therefore, we should interpret the cost reduction effect as a restraint on the issuance of central
bonds, that is, a latent or a subsequent burden on the central taxation.

Summarizing the estimation results for Eqs. 12 and 13, it is appropriate to explain the SBC problem in
the LAT transfer system using Situation I of our theoretical model, in which prefectural governments with
relatively worse fiscal health are supported by an egalitarian intergovernmental transfer system. Furthermore,
this transfer system provides a fiscal externality from better-fiscal-health prefectures to worse-fiscal-health
prefectures.

However, contrary to our theoretical prediction, we find that bailouts do not cause prefectural
governments to engage in CPB. We observed CPB drives the cost reduction effect of the fiscal externality
through the LAT transfer system. Therefore, our analysis provides a counter-finding to those in the previous
literature regarding the SBC problem in the case of LAT transfers.

26 Asforthe 11 prefectures of IFC group 1, we implement the estimation without b i ¢—1 and derive the fitted value for the estimation of CPB.



Table 5 Estimation of common pool behavior

Modell: i€B, jEG Modelll: i €G, j €EB Model III: i,j €1
Dep. BOND;, . Y . B . s
gjt = fLATj,t gjt = fLATj,t gjt = fLATj,t
-0.080 0.018 -0.041
fLAT;; (61)
(0.056) (0.058) (0.055)
R 0.427™ -0.221 0.056
Gt (62)
(0.106) (0.201) (0.067)
-12.204™ -19.418™ -18.858™
POP;;
(2.795) (2.636) (3.245)
-0.104 -1.244 -0.014
AREA;;
(1.021) (1.087) (1.090)
2911™ 1.954™ 3.333™
OLD;;
(0.365) (0.645) (0.420)
1.289 -1.878 -0.054
YOUNG;,
(1.129) (1.304) (1.349)
0.017 0.888" 0411
SECOND;,
(0.429) (0.376) (0.389)
-0.609" -0.322 -0.275
THIRD;,
(0.324) (0.365) (0.324)
-6.244™ -6.211™ -7.346™
UNEMP;,
(1.138) (1.454) (1.240)
-0.355™ -0.706™ -0.507™
R_SELF,,
(0.176) (0.196) (0.181)
-0.160 -0.222 -0.384™
R_GRANT;,;
(0.178) (0.162) (0.193)
87.827 207.836™ 114.603™
Const
(31.937) (51.840) (39.170)
) 0.840 0.820 0.831
Adj. R?
(10.774) (10.038) (11.113)
OBS. 1380 1080 1380
No. of cross sections 46 36 46

Note: Heteroskedasticity-robust standard errors are in parentheses. *** p<0.01, ** p<0.05, * p<0.1. Cross-section and period fixed
effect terms are excluded from the table to avoid complexity.

5.2 Estimation Controlling for Structural Changes

To solidify our observation, we attempt to implement the estimation with dummy variables that capture the
structural changes mentioned in Sect. 2.2. We check whether these structural changes affect the estimation



results, employing the following dummy variables. dCM takes a value of one starting in 1993 and zero
otherwise to capture the first structural change, which is related to countercyclical measures. dBEFM
indicates the ability to issue BEFMs and takes a value of one starting in 2001 and zero otherwise. Finally,
dSCH is the dummy variable capturing the scheme change from permission to consultation and takes a
value of one starting in 2006 and zero otherwise.

Table 6 shows the results of the estimation for the DC problem and fiscal externality. As with the results
in Table 4, we observe bailouts in every model (5; > 0). The first structural change seems to decrease
bailouts from the perspective of Model III. In addition, the structural change around BEFMs might also have
anegative effect on bailouts. In contrast, the scheme change of local bonds issues seems to increase bailouts
from the perspective of Model 1. However, because the results on the cross terms are not stable throughout
the models, we can only demonstrate the existence of bailouts by the central government.

However, some of the results for , differ from the main results. At first, in Model I, we also find a
positive fiscal externality from prefectures with better fiscal health to those with worse fiscal health and,
furthermore, that the externality was reduced by the issue of BEFMs. As we described in Sect. 2.1, because
BEFM issuances are intended as substitutes for extraordinary borrowing by the LAT special account of the
central government to tighten the balance of the special account, such issuances are considered to restrain
the positive fiscal externality by hardening the budget of the LAT transfer. However, we recognize in Model
II that BEFM issuances cause a negative fiscal externality from prefectures with worse fiscal health to those
with better fiscal health. That is, the issue of the BEFM strengthens the role of the LAT transfer as a
redistribution device. We find a negative sign of 8, in Model II1. Although it is difficult to clarify the fiscal
externality in Model III because of different directions among groups, the result might show that the negative
fiscal externality among the members of the good-fiscal-health group dominates the positive fiscal
externality among the members of the bad-fiscal-health group.

Next, we turn to the estimation result on CPB summarized in Table 7. Interestingly, we find that
prefectural governments essentially restrain their borrowing (§; < 0), corresponding to bailouts by the
central government. Although this phenomenon is not predicted by our theoretical model, it might be
considered that the prefectural government inherently disciplines itself regardless of bailouts. However, the
introduction of BEFMs and, in particular, the implementation of countercyclical measures stimulated
borrowing by prefectural governments. Prefectural governments may have been forced to behave as if they
were seeking a benefit from a common pool by the measures of the central government. Therefore, the
prefectural governments regained discipline because the scheme change gave it more discretion to issue
local bonds.

Furthermore, we find the cost-reducing effect of a negative fiscal externality from prefectures with worse
fiscal health to those with better fiscal health, as we found in Table 5. However, this effect seems to be
weakened by structural changes in the implementation of countercyclical measures. However, because this
change brings a large increase in the LAT transfer accompanied by an increase in specific grants, these
increases in the transfer might decrease the negative fiscal externality directly rather than having a cost-
reducing effect.

Contrary to the previous results, we did not observe the stimulating effect of bailouts through LAT
transfers, as the estimation considers structural changes. Furthermore, it appears that prefectural
governments inherently discipline themselves regardless of any bailout. This result implies that omitting the
structural changes creates a type II error.



Table 6 Estimation for DC and fiscal externality (including structural changes)

Modell: i €B, jEG

Modelll: i € G, j €EB

Model I1I: i, € I

Dep. LAT;, R R R
bjr1 = fBOND;.,It—l bjr1= fBONDjL,r—1 bjr1 = fBOND]‘s:t—1
0.609™" 0.530™" 0.945™
fBOND;—1 (B1)
(0.097) (0.102) (0.143)
0.055 0.016 -0.123™
fBOND;;_, * dCM
(0.055) (0.059) (0.062)
-0.039 -0.041 -0.094"
fBOND;;_, * dBEFM
(0.039) (0.063) (0.050)
0.176™ 0.026 0.092
fBOND;,_, * dSCH
(0.068) (0.070) (0.061)
~ 0.966™" 0.182 -0.275"
bje-1 (B2)
(0.283) (0.440) (0.146)
~ -0.197 0.053 0.159"
bty xdCM
(0.183) 0.171) (0.831)
~ -0.466™ -0.405™ -0.069
b4 * dBEFM
(0.163) (0.191) (0.065)
- -0.040 0.254 0.135
bj—q * dSCH
(0.126) 0.217) (0.086)

Note: Selected results. Heteroskedasticity-robust standard errors are in parentheses. *** p<0.01, ** p<0.05, * p<0.1.



Table 7 Estimation of common pool behavior (including structural changes)

Model III:
Modell: i €B, jEG ModelIl: i € G, jEB
Dep. BOND;; R u ~ L Lj€el
Jjt = fLATj,t Jjt = fLATj,t . s
Gje = fLAT,
-0.279™ -0.300™" -0.299™
fLAT:; (61)
(0.065) (0.100) 0.077)
0.221™ 0.203™ 0.207"
fLAT;, * dCM
(0.075) (0.077) (0.063)
0.136™ 0.009 0.090"
fLAT,, + dBEFM
(0.068) (0.063) (0.053)
-0.157™ -0.019 -0.138™
fLAT;, * dSCH
(0.037) (0.059) (0.031)
R 0.466™" 0.180 0.124
Gix (82)
(0.143) (0.254) (0.107)
-0.240™ -0.179 -0.099"
Gir x dCM
(0.112) (0.132) (0.054)
-0.146 0.082 -0.034
Gic * dBEFM
(0.104) (0.135) (0.044)
0.046 -0.174 -0.001
gi,t * dSCH
(0.069) (0.118) (0.033)

Note: Selected results. Heterosedasticity-robust standard errors are in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

6 Concluding Remarks

We discussed whether an SBC problem occurs in the intergovernmental transfer system of Japan, that is,
the system of LAT transfers from the central government to prefectures and municipalities.

Although previous empirical analyses of the intergovernmental SBC in Japan has mainly used a
stochastic frontier-based approach, it is argued that this analysis is misleading for capturing the SBC problem
in the case of the LAT transfer owing to an incorrectly assumed distribution of the inefficiency term.
However, it is common to confirm a reaction of supporting and supported governments using an approach
to the causality of the SBC problem.

Thus, following Goodspeed (2002), we constructed a theoretical model to capture two phases of the SBC
problem: the DC problem of the decision-making of the central government facing the failure of a sub-
national government and the CPB of a sub-national government that can avoid full payment for the marginal
cost of a bailout. Based on this framework, we attempted to ascertain each of the DC problem and CPB to
explore the SBC problem in the LAT transfer system.

‘We obtained the following results from the empirical analysis. First, bailouts through LAT transfers were
found regardless of the fiscal health conditions of prefectural governments. Second, we found a positive
fiscal externality from prefectures with better fiscal health to those with worse fiscal health. Third, we
observed that CPB was caused not by bailouts but by the cost-reduction effect of the fiscal externality. Fourth
the estimation controlling structural changes showed that a prefectural government inherently disciplines
itself regardless of any bailout.

From the results, we find little evidence for the CPB of prefectural governments, whereas bailout by LAT



transfers clearly emerge. Therefore, we cannot find evidence supporting the SBC problem of the LAT
transfer. Then, even if we do observe CPB, its source might be the fiscal externalities caused by the
egalitarian structure of the LAT transfer system rather than bailouts by the central government. That is, a
negative fiscal externality reduces the marginal cost of borrowing, which implies a latent or a subsequent
burden on central taxation.

Our analysis could be further improved or extended by choosing alternative estimation methods and
dependent variables. For instance, our results may depend on the definition of a prefecture j, that is, the
group weight. Although we create the weight as a simple discrete value based on IFC groups, we could
instead create continuous weights. We could also choose an alternative index to measure fiscal health.
Finally, we may obtain different results if we employ statistics other than local bonds, such as expenses for
non-granted public engineering work, for which a prefectural government may have a higher degree of
discretion, as the dependent variable. These ideas are topics for our future analysis.
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Appendix

Reaction of the Transfer to a Change in Borrowing

Noting that 9t5 /dg;, = 1/Y, the total differential with respect to g;, and b, is derived as follows:

09n2 —1( 0wy, , " (+1) 1 0X Al
Obpy  Zn \dbp, " T Ty G ) (AD)
agh‘ -1 aWh , 1 BX
2= (v ), (A2)
dbe1  Zn \Oby, Y 0by 1
) —1 /0w 10X
Ih,2 _ h U’h 4 , (A3)
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092 _ 1 "(1+ )+1 oX A4
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99, 1(1 9X
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where Z, = wpv", + 3 y72";/Y <0 and Z; = wpv"; + X, ¥72";/Y <O.

Using 0wy, /0by, 1 = 0wy, /dby 1 and the first-order condition, we can show that the sign of the term in
parentheses on the right-hand side of Eq. A2 is positive, and, thus, we can derive Eq. 4b from Eq. A2. We
can also derive Eq. 4c from Eq. A3 and Eq. 5c from Eq. A6 in the same manner as the derivation of Eq. 4b.

Appendix Tables for Empirical Results

Table A1 Definitions of variables

Variable Definition

Source

BOND;;  Local bond revenue per capita: 1,000 yen
LAT;, Local allocation tax transfer per capita: 1,000 yen

SFR;; Standard fiscal revenue per capita: 1,000 yen

POP;; Total population: 1,000 people

Annual Statistic of Local Public Finance
Annual Statistic of Local Public Finance
Annual Statistic of Local Public Finance

Population Census, Population from the Basic Resident

Registration

Survey on Area of Prefectures and Municipalities

Population Census

Population Census

Population Census

AREA;;  Area: 1,000 km?
The ratio of people aged 65 years or over to the total
OLD;,
population: %
The ratio of people aged 15 years or younger to the total
YOUNG;,
population: %
The ratio of labor in secondary industries to the total labor
SECOND;;
force: %
The ratio of labor in tertiary industries to the total labor
THIRD;,

force: %

UNEMP;;  Unemployment rate: %

Population Census

Population Census

The ratio of self-generated funding sources to total

R_SELF;,
revenue: %

R_GRANT;; The ratio of specific grant revenue to total revenue: %

Annual Statistic of Local Public Finance

Annual Statistic of Local Public Finance




Table A2 Results of the first estimation of BOND; ;

Variable Coefficient Std. error
POP;; -16.901""* 2795
AREA;; -0.050 1.061
OLD;; 3.196™* 0.445
YOUNG; 0.392 1313
SECOND;; 0.565 0.388
THIRD;, -0.039 0.322
UNEMP;, -7.146™* 1.178
R_SELF;; -0.475*" 0.177
R_GRANT;, -0.404" 0217
Const. 85.057 41.601
Adj. R? 0.848 11.060

Note: Heteroskedasticity-robust standard errors are employed. *** p<0.01, ** p<0.05, * p<0.1. Cross-section and period fixed effect
terms are excluded from the table to avoid complexity.
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3 Theoretical background 3.1 Basic setup
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3.2 The optimization problem of the central government

> BlfL A&
wi(by) 224 = w;(by)

> Fiscal egalitarianism®D{X E
O Situation | (i € B,j € G):0w;/db;; > 0, dw;/dbj; = 0, dw;/db;; < 0, dw;/dbj; =0
O Situation Il (i € G,j € B):0w;/db;; = 0, dw;/dbj; > 0, dw;/dbj; <0, dw;/dby; =0
O Situation lll (i,] € I)
v i,j € B:dw;/db;; > 0, dw;/0bj; > 0 and dw;/dbj; = 0, dw;/db;; = 0
v i,j € G:0w;/db;; =0, 0w;/0dbj; = 0 and dw;/dbj; = 0, dw;/db;; = 0

61]2
Glrpy)

ovm
0qm2

(2)

=, = Wm(bl)

» Dynamic commitment i» = gi»(by) forall i (3)

O Situation | (i € B,j € G): 0g;,/db;; > 0 (bailout), dg;,/db;; < 0 (negative fiscal externality)
0gi2/9bj; > 0 (positive fiscal externality)
O Situation Il (i € G,j € B): dg;,/db;; = 0 (commitment), dg;,/db;; > 0,0g;,/9bj; <0
O Situation 1l (i,j € I)
v'i,j € B:0g;z/dby; > 0 (bailout), dg;,/dbj; > 0and dg;,/0b;; > 0 (mutually positive)
v'i,j € G:3g;5/0b;; = 0 (commitment), 09i2/0bj; < 0and dg;,/db;; < 0 (mutually negative)
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3.3 The optimization problem of the prefectural government

a1t &4
Oui/04iy _ (1 _%=2)\%z 1992
0vi/0qi, (1+7) (1 Y, ) Objy + iz Zjii Y, by (8)

v/ 85118 :first-best cost
v/ 585218 : Cost reduction effect by bailout « EfifiEZthithifIcHErizTES,
{ v 85318 : Common pool effect by fiscal externality < fthithigi~ D EIEBHROZEN (or #LH)
09j2/0b;; DFFE, $&Ugood groupLbad groupDEIEIZEST, +&E—DEAHYZ 5.

O situation | (i € B,j € G): 2T+, FEIWRIT—IZBYNB(dg;,/0b;; <0 IZHEYPTLY)
over-borrowing&75 Y 09Uy, CPBAEEC o TLVD,

O Situation Il (i € G, € B): $25HIX0, FIAIX+IZBRYAB(dg;,/0b;; > 0 1ZEYPF L)
CPBIFFEC 573N, HL<IEunder-borrowing

O Situation Il (i, € I)
v'i,j € B: §2IHE+, FE3ELHITHEYMNE (dg),/0b;y > 07EDT) badmETIHHMHIA B
v'i,j € G: §2IA1%0, FEIIRIE—ITHEYME (dg),/0by <07EDT) goodAETIXCPBAETS

R TWH AR DRI NTAC BN FRBACHT
P .ASTHTA N RFTEMA MO EDEE ORI MOBIR  \/
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4 Strategy of empirical analysis 4.1 Estimation model

> RIFETIL
Gix =+ Bibir_1+ Bobje 1+ & (9)

bit =y +6,Gi + 6,G; + 1y, (10)
> INSA—ZDEIR
O P REATFD R IEEE%(9)
v By : + THE X bbailout, HE THLVEScommitment
v By i + THEERLjMBi~Dpositive externality
— THELjHHi~Dnegative externality

O A BAFDOMAERER(10) XRIGEBTIELL

vV BABRFIXG, & G ISV T O REEISHAERITEERD D, LIzh' o T, Q)OFEREHE
FATERISVLESHY,

BIZIE

VB >0 = WABIXG AFEITEICHLTEMBERTHHEM>TLVD, = bailoutlZdkSHcost
reductionFIREHAFLABRITORAERZIRICRELD = 6§, > 0445CPB

v B, >0 = i~MDpositive externality = Situation | (HLLIEN) = j~Dnegative externality
(0gj2/0b;; < 0 :IFWMATERLY), DFEYMABAFIEGC; HNRETHITHLTHRIEBRTHLSEH-T
% = SNEFEICEScommon poolZIREHITF = 6, > 0455CPB
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4.1 Estimation model Cont'd
> FEDDE,
B1 B2
== Insignificant =E -
(Bailout) (Commitment) (Positive FE) (Negative FE)
= Stimulating CPB| leeemerer—"""" | BIASAKTOH
(I, 1[i,j € BY)
61 Unrelated
Restraining CPB
Insignificant
(L Mfi, j € G])
[Stimulating CPB\ Stimulating CPB
J’_
@ )| i, j € G)]
o)) Unrelated
Restraining CPB | Restraining CPB
' (I, € B) (1
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4.2 Estimation strategy

> HER
it =+ pGit—1+ Bibit—1 + Babjt—q + ;i + 7 + € (11)

biy =y +0819ir + 829 +3Zie + b + T + i (12)
> HEEFIE
1. b i EZ, DA T/SRILOLSHETE
2. FRHED ETN—TIzAh(EB)ERANTD o1, b1 TR
3. ENLEFE-OTANEFAFTIVINRILIEETE
4. FRHEY LT N—TozAbEANTY TR,
5. (12)%/S#RJLOLSHESE

KEIE(2007) DHETE (E3.L5BLL (=120, 1,20 TOERELUDj 1 [FEATLVELY)

¥ Pettersson-Lindbom (2010), Bordignon and Turati (2009) D #E5E (£5. EFELL (F=F-LIREEH
&, BEEHEL THIESMEHZFRA, 2~40 70X L)

D ¥ A EEAF
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4.2 Estimation strategy Cont’d

> B ABRHGOEFEY) ZHWNTI IIL—T o1t

Group | Range of IFC | Member of group

6 More than 1 | Tokyo

5 0.7—1.0 Aichi, Kanagawa, Osaka, Saitama, Shizuoka

Chiba, Fukuoka, Gifu, Gunma, Hiroshima, Hyogo, Ibaragi, Kyoto,
4 0.5—0.7

Mie, Miyagi, Shiga, Tochigi

Fukushima, Ishikawa, Kagawa, Nagano, Niigata, Okayama,
3 04—0.5

Toyama, Yamaguchi

Ehime, Fukui, Hokkaido, Kumamoto, Nara, Oita, Saga,
2 03—04

Wakayama, Yamagata, Yamanashi

Akita, Aomori, Iwate, Kagoshima, Kochi, Miyazaki, Nagasaki,
1 Less than 0.3
Okinawa, Shimane, Tokushima, Tottori

> 32DTIIL—THTAk

O Higher group weight: w;

;= %,j € higher group thani's

O Lower group weight: w]-L = niL,j € lower group thani's
3k
O Same group weight: wf = %, j € same group with i
S
KYOTO SANGYO UNTVERSITY KR ERY

4.2 Estimation strategy
> (EHT—%:19854 ~2015F D47#RE T IR
Name of variable Obs. Mean Std. Dev. Max Min
BOND;, 1457 59.288 27533 208.654 5.692 IAH-YHhAERITEE
LAT;, 1457 99.819 58.225 293.466 0.000 IAB=YH TR FHL
SFR;, 1457 79.237 20657  213.648 34.868 LASHT-Y B LR BURAEE
POP;, 1457 2.661 2454 12.880 0.580 A0
AREA;, 1457 7.827 11.578 83.520 1.861 i
OLD;, 1457 0.189 0.053 0.324 0.073 Sk EEE
YOUNG;, 1457 0.160 0.028 0.272 0.106 FoAOkE
SECOND,, 1457 0.290 0.061 0.440 0.138 FORERNEFRELLE
THIRD, 1457 0.613 0.062 0.774 0.450 EIRERMRALLR
UNEMP,, 1457 0.046 0.016 0.126 0.014 TERRE
R_SELF,, 1457 0.431 0.129 0.897 0211 BEMRLLE (BEFH)
R_GRANT;, 1457 0.192 0.057 0413 0.053 EEXHELEGEHTY)
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5 Estimation results 5.1 Main result

» Dynamic commitment

B +++ +++ +++

B- ++

O Bailout&positive fiscal externalityZ FEaR

O &ZEAMNIZ, BREKYBREBAEEAEWTIIL—T ORI ASERITEEOCTEAROR T
i Z 5, X fHFilLEgalitarian transfer’=&E 2 % (BBIHET /L DSituation INHTIXED)

» Common Pool Behavior

61

4, +++

O FlE{EEh=BailoutZAMS RITHEBRSEMEFHFLTLVEL, > CPBZEIRLTLVALY,
O SONEME(BRMAR T > HRZ B | ISk Hcommon poolZiRAcPBZEBIE,

> LW BSBCRIRE (bailoutlZ&kACPBOBIR) (X C>TULVBEIFLIZ ALY,

KYOTO SANGYO UNIVERSITY KR ERY

5.2 Estimation including structural changes

e
O EAR§#E R LFEHRIZL TBailout&positive
B1 +++ +++ +++

externality Z 2,

O BREIHEDRTIE, MBAEBVNE~AD dCM
positive externalityZ 558 7= ($EELL T
EF+), ¢« HEBAZELTHFKRE

7EbailoutZ N (?) dBEFM
O F1=, BBASLEADnegative
externalityZ=5|E&R L=, <« HhiEfE dSCH ++

DB EEHEENEEo1=(?)

Bo +++
v dCM:m R ERIRIE A = — (19938 LIFE(Z1)
v dBEFM :ERPAEREATH I— (2001 LAREIZ1) acm
v dSCH : &SI FE1T 4 S— (20065 LAFEIZ1)

dBEFM

dSCH
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5.2 Estimation including structural changes Cont’'d

.

O R ERMRIEICE>T GRHIMIC) 1
FEstontz, BHEBEDZIIVTTH+

——
O BailoutlSxd LT, REMICITH A EFEIT
5

acm ++ +++ +++
> EOBREICL-TCPBHATEIZE
i Béhf:(?) = dBEFM ++ +
O BEH OBITTHIH A RE-TLND,
dSCH
O 5 &FE#E, fiscal externality®Dcommon
poolHRIFHY &, LA
O LA LZEhEE SR RKMRIETEES
(BRFEZH) el
dBEFM
dSCH
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6 Concluding remarks

» Dynamic commitment (DC) : Bailoutld#2Z>TULV5(B; > 0)
BBRANSVENSEBENEAD
Fiscal externality (5, > 0)

> Common pool behavior (CPB): Bailoutl&CPBZBIEL TLVELN (S, ~ 07),
Fiscal externality®common pool B A%

CPBZEIRLTLVS(5, > 0)

> DFY
OB ADARFTHHIETRONASBCIEINEBEIZEDED,

OERHMAEDY = tmERMAHL DFY, common poolZhRICLSHBEML
Ef8E A ERTORAER) ORDEHFFLI=CPB,

OREELEZEEINE BEMRETLSEFHNELRZS.

> AEDRE
O L—ToxA DY
O A EFTECTRUCERFLEBOANRI 17 ERETLERBELES, LUREN)
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1. Introduction

The spatial spillover effect’ occurs if the benefit of a local public service spreads not
only across its own administrative district but also to neighbouring ones. In this
situation, when a municipality makes a policy decision about how much to supply a
local public service in a decentralised system, a separate local government might ‘free-
ride’ on the policies undertaken by other local governments.

Several previous studies, such as those from Sweden, the United States, Spain,
and Japan, have confirmed that local governments do free-ride on other local
governments (e.g. Case, Rosen, and Hines 1993; Figlio, Kolpin, and Reid 1999; Hanes
2002; Finney and Yoon 2003; Baicker 2005; Lundberg 2006; Solé-Ollé 2006; Akai and
Suhara 2013).” These studies have found significant free-riding behaviour in terms of
public facilities and related costs.’ Particularly in Japan, the boundaries of
administrative districts have been determined based on traditional or historical factors.
Furthermore, in such countries as Japan, there is a high likelihood that for a

municipality supplying numerous public goods, the areas of benefit differ according to

" Solé-0l1¢é (2006) indicated two types of spatial spillover effects: benefit spillovers and
crowding spillovers. The former refers to the provision of public services that transcend
areas of jurisdiction, such as radio or television broadcasting. In the latter type, such
facilities as art museums and parks become crowded owing to commuter traffic and
visitors who live in neighbouring regions.

* Nonetheless, there are differences in the results, even for the same cultural services. Lundberg
(2006) detected free-riding behaviour; others, such as Murdoch, Rahmatian, and Thayer
(1993), and Werck, Heyndels, and Geys (2008), found positive spatial correlations in
expenditure competition.

* This behaviour occurs for libraries (Finney and Yoon 2003), recreation and cultural services
(Lundberg, 2006), and cultural expenditure (Akai and Suhara 2013). These are examples
of Solé-Oll¢é’s (2006) crowding spillovers, or from the simultaneous occurrence of both

crowding and benefit spillovers.



the type of goods, leading to spillovers and free-riding by other local governments. In
this study, we consider whether changes in jurisdictional areas reduce or remove this
free-riding behaviour.

Municipal mergers are a type of change in jurisdictional area. From 1999, Japan
conducted nationwide municipal mergers to establish an administrative foundation for
core local governments, which were expected to shoulder responsibilities resulting from
the regional devolution of power. In the decade between 31 March 1999 and 31 March
2010 when the mergers were largely completed, the number of municipalities decreased
by around half, from 3,232 to 1,727.* About 80% of these mergers occurred in 2004 and
2005 (215 and 325 mergers, respectively). The concentration of municipal mergers
within this period was due to better financial support measures in the Special Municipal
Mergers Law, whereby acquisitions could occur only if the mergers occurred before 31
March 2006.

Many studies have investigated the effect of municipal mergers on financial
affairs. First, researchers have examined the effect of a decrease in annual expenditure
following municipal mergers using data from Israel, Sweden, Japan, and Germany (e.g.;
Miyazaki 2006; Reingewertz 2012; Hirota and Yunoue 2013; Hanes 2015; Blesse and
Baskaran 2016; Miyazaki 2017b). These studies differ in terms of the forms of the
mergers and affected expenditure items, but there are many indications of possible
decreases in expenditure due to municipal mergers.’ In addition, Miyazaki (2006) and
Hirota and Yunoue (2013) demonstrated the possibility that expenditure temporarily

increases in the initial stage of a merger.

* In Japan, the fiscal year begins on 1 April and ends on 31 March.
> However, some studies have found that spending increases after mergers of municipalities

(e.g., Moisio and Uusitalo 2013) and thus, the evidence appears inconclusive.



Other studies have examined consensus forming among merging municipalities
(e.g. Nishikawa 2002; Hirota 2007; Kawaura 2010; Miyashita 2011; Hyytinen,
Saarimaa, and Tukiainen 2014; Miyazaki 2014; Nakazawa and Miyashita 2014;
Saarimaa and Tukiainen 2014; Miyazaki 2017a),® many of which confirm that the
smaller the municipality’s surface area is, the more likely it is to choose to undergo
mergers. Furthermore, Miyazaki (2014, 2017a) confirmed there is greater likelihood of
agreement for municipal mergers in regions with larger spatial spillover effects.

In addition, numerous studies in Sweden, the United States, Spain, and Japan
have featured investigations into free-riding behaviour among municipalities before and
after mergers (e.g. Hinnerich 2009; Jordahl and Liang 2010; Hansen 2014; Saarimaa
and Tukiainen 2015; Nakazawa 2016; Hirota and Yunoue 2017). The results showed
that smaller-scale municipalities tended to issue municipal bonds and free-ride on
merged municipalities.

Thus, existing research into free-riding behaviour among merged
municipalities before and after mergers has found a decreasing effect of expenditure
post-merger and consensus forming among merged municipalities. However, there are
no studies on the effect of municipal mergers on free-riding behaviour among
municipalities. Nonetheless, Solé-Oll¢ (2006) indicated the potential for the
undersupply of a service when positive spatial spillover effect occurs. A possible
solution is to internalise the positive spatial spillover effect and thus, to remove or

decrease the undersupply by changing jurisdictions through municipal mergers.’

% In addition, Gordon and Knight (2009) analysed the reorganisation of school districts in Iowa.
7 The creation of a higher level of government, such as subsidies from a higher government, as
in Dahlby (1996), or strengthened cooperation amongst communities, as in Haughwout

(1999), might be a way to internalise externalities.



Hirota and Yunoue (2013) and Miyazaki (2006) suggested that expenditure
might temporarily increase in the initial stages of a merger, which could indicate a
temporary increase in costs in order to alleviate undersupply. In particular, Miyazaki
(2006) showed a rise in construction costs. This could be due to previous spatial
spillover effects and undersupply of public facilities before the municipal merger, which
decreased following the merger, causing construction costs to rise to mitigate the
undersupply.

This study focuses on public library services,® which are supplied mainly by a
municipality and which residents of other municipalities may also use.’

Figure 1 shows the number of municipal mergers and the changes in the rate of
increase of public libraries in Japan between 1999 and 2011. The figure shows that
many new public libraries were built in 2004 and 2005, when many municipal mergers
took place. If there were no spatial spillover effects in library services, and municipal
mergers occurred in pursuit of economies of scale, then the number of public libraries
would likely have fallen. However, the number of public libraries actually increased.
This could be attributed to municipal mergers internalising (or lessening) spatial
spillover effects and an increase in the supply of library services, which were previously

undersupplied.

[Insert Figure 1 here]

¥ Here, ‘library’ refers to the services defined in Japan’s Library Act.
? There is much research concerning public libraries, including cost-efficiency analysis (e.g.
Vitaliano 1997; Hammond 2002), production function estimation (e.g. Ross 1977), and

economies-of-scale analysis (e.g. DeBoer 1992).



Table 1 shows changes in the number of municipalities and the number of
registered users by region. When externalities are internalised by municipal merger, the
supply of library services that had been undersupplied could increase toward socially
optimal quantities. For example, in Hokkaido, municipal mergers did not occur much
between 1999 and 2005, and the number of library registrants did not increase
substantially. However, in Kyushu, many municipal mergers occurred, and the number
of library registrants increased substantially. When municipal mergers were more
frequent, the internalisation of externalities occurred, and it is possible that the number

of registered users increased.

[Insert Table 1 here]

The contribution of this study is its evaluation of the effect of municipal mergers
from the internalisation of externalities using data before and after mergers. Many
previous studies on municipal mergers have focused on whether expenditure reduced
due to municipal mergers. In addition, in research on free-riding behaviour among
municipalities, many previous studies so far have focused only on verification of
whether free-riding behaviour occurs. There are few studies focusing on the relationship
between municipal mergers and spillover between municipalities. Miyazaki (2014,
2017a) showed that public service spillover effects influence consensus forming among
merging municipalities. However, this finding merely revealed that spillover influenced
consensus formation of municipal mergers and did not clarify whether there was a
change in free-riding behaviour between municipalities after municipal mergers.

This study first examines whether free-riding behaviour in public library

services existed among neighbouring municipalities prior to many municipal mergers. If



we want to observe free-riding behaviour, we should use data after 2005, when many
municipal mergers occurred, in order to examine whether there were subsequent
changes in free-riding behaviour. Comparing the changes in municipalities’ behaviour
in these two periods, this study investigates the effects of municipal mergers on spatial
spillover effects.

In addition, this study focuses on the Kyushu region, which is geographically
independent (i.e. independent from the Japanese mainland), and shows trends similar to
the Japanese national average in terms of municipal mergers in these periods (excluding
Okinawa, which is also geographically independent)."

The rest of the paper proceeds as follows. Section 2 provides the methodology
and model specification, Section 3 presents the data sources and features, while Section

4 discusses the results of the analysis. Section 5 presents the conclusion.

2. Methodology and Model Specification

This study adopts methods for spatial econometrics to detect free-riding behaviour in
public library services among municipalities in Japan. This study focuses on
municipalities’ decision making and therefore, uses aggregated data per municipality in
the analysis. This analysis uses four approaches. First, we apply an ordinary least
squares (OLS) model to examine whether the number of external library users affects

the total number of library users. Second, we investigate the potential spillover effect

' Between 1999 and 2005, the number of municipalities across Japan dropped by 43.7%. The
number of smaller municipalities alone (chd, son) dropped to 59.3%. In the same period,
in the Kyushu region, there was a 47% and 60.7% drop in the total number of
municipalities and the number of smaller municipalities only, respectively. Therefore, we
could consider that municipal mergers in Kyushu reflect tendencies comparatively similar

to the Japanese national average.



among municipalities regarding public library services by applying a maximum
likelihood estimation of the spatial autoregressive model (SAR), taking the number of
external library users as an independent variable. Although the number of external
library users could have no effect, there could be a correlation with error terms, such as
similarities of regional characteristics with other (external) areas. To account for this
possibility, we apply a maximum likelihood estimation of the spatial error model (SEM)
as the third approach. Finally, we apply a maximum likelihood estimation of the
generalised spatial autoregressive model with a correlated error term (SAC), which uses
the number of external library users as an independent variable and considers the

possibility of correlation with error terms, such as regional similarities.

Y=aly+XB+e (OLS)
Y =pWY +aly+Xp +¢ (SAR)
Y=aly+Xf+u;,u=AWu+e¢ (SEM)
Y=pWY +aly+Xp+u;u=AWu+¢ (SAC)

where Y is an N x 1 vector consisting of one observation on the dependent variable for
every unit in the sample (i=1,..., N). X'is an N x K matrix of exogenous explanatory
variables. Iy is an N x 1 vector of ones associated with the constant term parameter o.
Wis an N x N matrix, usually referred to as a spatial weights matrix. f, p, and A are
parameters to estimate and ¢ is a random error term. p shows the endogenous interaction
effects, where the decision of a spatial unit to behave depends on the decision taken by

other spatial units. Wu represents the interaction effects among the disturbance term of



the different units. A shows the correlated effects, where similar unobserved
environmental characteristics result in similar behaviour.

When p=0 in the SAC model, we obtain the SEM model. When /=0 in the SAC
model, we obtain the SAR model, and when both p=0 and A=0 in the SAC model, we
obtain the OLS model. Thus, these models share a nested relationship, enabling us to
select the most explanatory model by examining each with a likelihood-ratio test.

Furthermore, when calculating these models, we must assume the extent of
the affected area ( in the previous formulas). When a spatial spillover effect exists and
external users (i.e. residents of other areas) use public library services, distance is an

important factor. Thus, we define ¥ as follows:

where d; ;is the distance between the local government offices of municipality; and
municipality;. In other words, we consider that the shorter the distance from the local
government offices is, the stronger is the influence, and we apply the weighting
accordingly.

We use the number of registered users as a dependent variable () for several
reasons. First, Solé-Ollé (2006) indicated that crowding spillovers might occur in public
facilities, such as libraries, where both local and neighbouring (external) residents use
the service. Under these circumstances, when any municipality similarly reduces public
library services, the municipality might decide to lower the level of its own library
service and to free-ride on the library services of other areas. In this case, the number of
local public library users would decrease, and the number of public library users from

other areas would increase. Meanwhile, if there were no spatial spillover effect and no



free-riding behaviour between municipalities, there would be no effect on the number of
local public library users relative to the number of external public library users.

Second, the function of public libraries has changed since the Ministry of
Education, Culture, Sports, Science and Technology announced a guideline for public
libraries in 2000 (Desirable Standards for the Establishment and Operation of Public
Libraries: Report). The guideline stipulated that public libraries should aim to provide
multiple functions: public libraries should provide not only book-lending services but
also a lifetime-learning system and a network system constructed with neighbouring
public libraries, among other components. In particular, even if users were not residents
of a municipality, they could use most neighbouring library services if they were to
register.

Moreover, many municipalities have built multipurpose public facilities,
including public libraries, over the years. In terms of new public management, some
public libraries cooperate with the private sector to provide many location services, such
as theatres, galleries, museums, restaurants, and cafés.

Therefore, we believe that it is difficult to evaluate public library services by the
number of borrowed books or the number of books in stock, which have been used in
previous studies on public libraries. However, in Japan, users must register to use public
libraries. Thus, the number of registered users is a useful indicator of the number of
users.

Two factors are available as independent variables: variables relating to
public libraries and variables relating to municipalities. For the public library variables,
we have ‘total floor area’, ‘number of employees’, ‘number of books in stock’, ‘number

of public libraries’, ‘consignment dummy’, and ‘number of employees % consignment



dummy’. In addition, we use ‘population’ and ‘area’ as the municipality variables. The

following Section 3 provides detailed definitions of the variables and their sources.

3. Data and Variables

The main subjects of observation in this study are the effects for 2004 and 2005, when
many municipal mergers took place. Here, we took 2001 as the year for the pre-merger
analysis, and 2008 as the year for the post-merger analysis. Nationally, large-scale
mega-mergers began in Japan in 1999 in Sasayama City and by March 2002, the total
number of municipalities had decreased by 14. However, in the Kyushu region, which is
the focus of analysis in this study, there were no municipal mergers until March 2002.
Thus, we considered that no effect arose from municipal mergers in 2001.

We chose 2008 as the year for the post-merger analysis owing to the
possibility that the effects might not materialise immediately after a merger and the
implementation of the Greater Independence Settlement Area Concept (GISAC) across
Japan in 2009. In particular, the GISAC involves mutual cooperation between core
cities with populations of more than 50,000 and their surrounding municipalities.
Analysing the effects in the year after this initiative was first implemented would risk
the possibility of observing cooperative behaviour as free-riding behaviour; and thus,
we chose to analyse data from 2008, the year before GISAC was implemented.

Data on Japanese public libraries were obtained from Nihon No Toshokan
[Japan’s Libraries] and the Ministry of Internal Affairs and Communications Kokyd
Shisetsu Jokyd Chosa [Survey of the State of Public Facilities]. We obtained data on the
number of registered users, total floor area, number of books in stock, and number of
public libraries from Nihon No Toshokan. We obtained consignment fee data from

Kokyo Shisetsu Jokyo Chosa.



First, as users must register to use a public library, we employed the total
number of registered users as ‘number of registered users’. We used ‘total floor area’ as
a variable to indicate the size of the library facilities. We used ‘number of employees’
as a variable to show the number of employees working at the libraries, calculated as
the sum of specialist staff, emergency staff, and temporary staff. We used ‘number of
books in stock’ as an indicator of public libraries’ capital. We used ‘number of libraries’
as a variable to show the number of public libraries within an area. Considering that the
number of public libraries might not be linear, we employed both the number of public
libraries and its squared value.11

A designated administrator system was established in 2003, which allowed
public libraries to outsource or contract administrative management to private firms.12
To account for the effect of this action, we used the variables ‘consignment dummy’
and ‘number of employees x consignment dummy’. The ‘consignment dummy’ equals
1 for municipalities that have at least one temporary employee and pay consignment
fees, and 0 otherwise. The ‘number of employees x consignment dummy’ variable was
calculated as the ‘number of employees’ multiplied by the ‘consignment dummy’.

We used a municipality’s ‘population’ and ‘area’ as factors affecting the
municipality’s environment. The populations and areas for each municipality were

obtained from Chiho Zaisei Tokei Nenpd [Annual Statistics on Local Public Finance].

" In addition, we conduct estimations without the squared value of the number of public
libraries, which returned almost similar results.

2 Traditionally, Japanese public facilities were managed and operated mainly by local
governments. However, with the introduction of the designated administrator system, the
private sector (NPO, corporations, or other companies) can manage and operate public libraries,

if permitted by the municipality.



Tables 2 and 3 summarise the pre-merger statistics for 2001 and post-merger statistics

for 2008, respectively.

[Insert Table 2 here]

[Insert Table 3 here]

4. Estimation Results

Table 4 reports the results of the analysis using the 2001 data. The results of the model

selection show that the SAC model is the most appropriate.

[Insert Table 4 here]

The estimation results for the SAC model in Table 4 show significant positive
values for variables related to library facilities; that is, total floor area, number of
employees, and number of books in stock. This shows that municipalities with better-
equipped library facilities have a higher number of registered users. Meanwhile, the
‘number of employees x consignment dummy’ has significantly negative results. For
number of public libraries, both the simple and squared variables have significantly
negative results. We obtained no significant results for the consignment dummy. Before
the designated administrator system was introduced in 2003, the scope of consignment
to the private sector was limited, and thus, it is possible that the number of registered
users did not increase even if private consignment was undertaken.

Municipal population has significant positive results, showing a higher
number of registered users for a larger population. In addition, we note significantly

negative results for municipality area. Because we assume the area provided when



counting the number of public libraries is a substitute variable for the distance from a
library within a municipality, this result shows that the more distant a library is, the
fewer are the number of users registered with it.

The endogenous interaction effect (r40) of the number of external public library
users shows significantly negative results, while the correlated effect (lambda) from
external areas shows significantly positive results. The endogenous interaction effects
indicate the possibility of spatial spillover effects in public library services; that is, if a
local area improves its library services, then the number of registered users increases
due to an influx of external users. However, this also leads to a reduction in the number
of registered users, because the number of external users drops. In other words, these
results suggest free-riding in public library services in external areas. The correlated
effects show that significantly positive results for the correlated effect (lambda) could
be because education and income levels might be similar among an area and its
neighbouring areas, and thus, these regions might share similar book-reading and
library-using habits.

Next, Table 5 reports the results of the analysis using the 2008 data. The

model selection indicates that the SAC model is the best, as with the 2001 data.

[Insert Table 5 here]

The estimation results for the SAC model in Table 5 show significantly
positive values for variables related to library facilities, that is, number of employees
and number of books in stock. This result shows that municipalities with better-
equipped library facilities have a higher number of registered users. However, total

floor space becomes insignificant. The variables ‘number of employees x consignment



dummy’ and the squared value of number of public libraries show significantly negative
results. The consignment dummy has a significantly positive value, meaning that
municipalities with public libraries that introduced consignment have a higher number
of registered users. The estimation results for the municipality variables of area and
population are similar to those obtained for the 2001 data.

Furthermore, both the endogenous interaction effect (#40) of the external
registrants and the correlated effect from external areas (lambda) have the same signs as
in the 2001 estimation results. However, comparing the estimation values for the
endogenous interaction effect (rh0) and correlated effect (lambda) between the 2001
and 2008 data, shows that because the 2001 rho value is —0.816 and that for 2008 is
—0.297, the endogenous interaction effect decreased in absolute terms. In addition, the
lambda values of 0.961 for 2001 and 0.894 for 2008 show a decrease, but not to the
extent of the endogenous interaction effect (r40). Accordingly, the fact that 4o reduced
in absolute terms suggests that the scale of post-merger free-riding is less than before
the municipal mergers.

Next, the consignment dummy is not significant for 2001 and has positive
significance for 2008, possibly because the effects of consignment became detectable in
2008, as introducing a designated administrator system made it easier for public
facilities to begin private consignment, and private firms could handle more

consignment-related work.

5. Conclusion

Most studies on municipal mergers have focused on cost reduction effects, merger
consensus forming, and free-riding behaviour between merged municipalities. Other

researchers have investigated spatial spillover effects in the context of free-riding



behaviour between local governments. There are a few studies focusing on the
relationship between municipal mergers and spillover between municipalities. However,
these studies’ finding merely revealed that spillover influenced consensus formation of
municipal mergers and did not clarify whether there was a change in free-riding
behaviour between municipalities after municipal mergers. The contribution of this
study is its evaluation of the effect of municipal mergers from the internalisation of
externalities using data before and after mergers.

Many municipal mergers took place in Japan from 1999, and particularly in
2004 and 2005. Changes in jurisdictional areas accompanied municipal mergers. This
study examined potential free-riding behaviour between neighbouring municipalities in
public library services managed and operated mainly by municipalities in the Kyushu
region of Japan using data from 2001, before the mergers, and from 2008, after the
mergers. Comparing the changes in municipalities’ behaviour in these two periods, this
study investigates the effects of municipal mergers on spatial spillover effects.

Free-riding behaviour could emerge between municipalities the spatial spillover
effect occurs. Meanwhile, if there are changes in jurisdictional areas due to municipal
mergers, spatial spillover effects could be internalised and free-riding behaviour could
disappear or decrease. This study contributes to the literature by verifying this point.

In Japan, many new public libraries were built in 2004 and 2005, when many
municipal mergers took place. This could be attributed to municipal mergers
internalising (or lessening) spatial spillover effects and an increase in the supply of
library services, which were previously undersupplied.

The results of the analysis showed free-riding behaviour between neighbouring
municipalities in the pre-merger period (2001). Similarly, free-riding behaviour between

neighbouring municipalities existed in the post-merger period (2008), but at a smaller



scale. This suggests that municipal mergers could have partially internalised the spatial
spillover effect and could have partially lessened free-riding behaviour. As a result, due
to the merger of municipalities, it is possible that the undersupply of local public goods

with spatial spillover effect is eliminated, which could help achieve the socially optimal
supply.

The results further suggest that while private consignments did not result in
user increases in library services in 2001, following the introduction of the designated
administrator system in 2003, it became easier to implement private consignments,

potentially resulting in an increase in the number of users.
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Table 1: Changes in the number of municipalities and the number of registered users by

region
Change rate of number of Change rate of number of
municipalities (1999— registered users (2001-2008)
2005)
Hokkaido region -15.09 24.39
Tohoku region -42.00 30.92
South Kanto region -19.28 12.82
North Kanto and Koshin -41.75 23.57
region
Hokuriku region -61.43 23.66
Tokai region -46.36 19.31
Kinki region -36.50 16.93
Chugoku region -64.15 54.20
Shikoku region -55.56 33.69
Kyushu region -47.02 52.70
Total -43.66 23.38
Kyushu region (except -49.52 50.75
Okinawa)
Correlation coefficient -0.5475




Table 2: Descriptive Statistics (FY2001)

Variable Obs Mean Std. Dev. | Min Max
Number of registered users 513 | 6715.766 | 26549.67 0| 428224
Total floor area 513 587.01 | 1717.803 0] 27988.4
Number of employees 513 | 3.635185| 10.14674 0 143.7
Number of employees X

513 2.24961 | 5.687954 0 59.6
Consignment dummy
Number of books in stock 513 | 42430.62 | 117805.1 0| 1499940
Number of public libraries 513 | 0.471735 | 0.995929 0 17
Population 513 26134.9 | 88388.38 414 | 1302454
Consignment dummy 513 | 0.241715 | 0.428541 0 1
Area 513 | 81.52988 | 75.29211 1.31 536.2




Table 3: Descriptive Statistics (FY2008)

Variable Obs Mean Std. Dev. | Min Max
Number of registered users 247 21026.3 | 54045.65 0] 646225
Total floor area 247 1498.46 | 2719.281 0] 28633.4
Number of employees 247 | 1037186 | 19.55929 0 210.2
Number of employees X

247 | 4.058704 | 13.27807 0 146
Consignment dummy
Number of books in stock 247 | 121069.2 | 208669.7 0] 1815332
Number of public libraries 247 | 1.295547 | 1.895035 0 18
Population 247 | 53794.25| 130932.5 368 | 1384820
Consignment dummy 247 | 0.198381 0.39959 0 1
Area 247 | 170.8089 | 174.1061 5.68 | 903.51




Table 4: Estimation Results (FY2001)

Variables OLS SAR SEM SAC
2. 711 %** 2.676%** 2. 710%** 2.307%**
Total floor area
(0.499) (0.496) (0.495) (0.484)
543.9%** 558.1%** 544 3*** 828.9%**
Number of employees
(138.6) (138.6) (137.6) (141.7)
Number of employees -146.6 -148.2* -146.6 -232.6%%*
X Commission dummy (90.17) (89.27) (89.28) (87.45)
Number of books in 0.120%** 0.120%** 0.120%** 0.107***
stock (0.01000) (0.00990) (0.00994) (0.00977)
Number of public -4,570%** -4,623%*%* -4,566%** -4,655%%*
libraries (808.8) (804.0) (806.8) (779.5)
Squared of number of -402.4%** -401.1%** -402.6%** -406.0%**
public libraries (46.53) (46.09) (46.28) (44.73)
0.110%** 0.110%** 0.110%** 0.106%**
Population
(0.00898) (0.00890) (0.00892) (0.00868)
-1,108 -1,045 -1,107 -265.1
Consignment dummy
(1,040) (1,033) (1,030) (1,005)
-4.930 -5.634 -4.967 -11.53%**
Area
(3.781) (3.872) (3.839) (4.119)
-1,158%*** -675.0 -1,157%** -317.5
Constant
(415.2) (797.5) (414.7) (8,532)
-0.0602 -0.816%***
Rho
(0.0851) (0.134)
0.0124 0.961***
lambda
(0.277) (0.0392)
Observations 513 513 513 513




Log likelihood
Irtest(rho=0)
Irtest(lamdba=0)

chi2 Ir(VS OLS)

-5164

-5164

0.5

-5164

0.002

-5153

22.61%**

22 11%**

22.6] %%

Note: Standard errors are shown in parentheses. ***, ** and * denote p-values at the

significance levels of 1%, 5%, and 10%, respectively.




Table 5: Estimation Results (FY2008)

Variables OLS SAR SEM SAC
0.398 0.539 0.637 0.504
Total floor area
(1.027) (1.008) (1.001) (0.990)
312.8 269.0 237.5 341.5%
Number of employees
(192.7) (190.8) (191.1) (196.5)
Number of employees -991.7%** -986.27%** -989.2%** -987.1%%*
x Commission dummy (116.2) (113.5) (111.8) (110.1)
Number of books in 0.0557%** 0.0547%** 0.0554 %% 0.0514%**
stock (0.0171) (0.0167) (0.0165) (0.0164)
Number of public -285.5 -174.0 81.74 -25.91
libraries (1,117) (1,093) (1,091) (1,075)
Squared of number of -322. 7% -325.4%%** -332.6%** -323.8%**
public libraries (83.78) (81.78) (80.92) (79.89)
0.357%** 0.360%** 0.361*** 0.352%**
Population
(0.0183) (0.0181) (0.0179) (0.0182)
11,253%%%* 10,967%** 10,910%** 11,031%**
Consignment dummy
(2,685) (2,629) (2,597) (2,560)
-11.43%* -10.22%* -11.08** -12.11%*
Area
(4.803) (4.772) (4.855) (4.882)
-2,929%** -6,090** -3,356 987.1
Constant
(1,119) (2,574) (2,185) (7,126)
0.137 -0.297**
Rho
(0.101) (0.145)
0.654%** 0.894***
lambda
(0.233) (0.106)
Observations 247 247 247 247




Log likelihood
Irtest(rho=0)
Irtest(lamdba=0)

chi2 Ir(VS OLS)

2644

-2643

1.828

-2641

5.558*

-2639

3.54*

727wk

9.099%**

Note: Standard errors are shown in parentheses. ***, ** and * denote p-values at the

significance levels of 1%, 5%, and 10%, respectively.
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Figure 1: Trends in the number of public libraries (vs. the previous year) and municipal

mergers
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Summary

* The objective; examine the effects of municipal mergers on spatial spillover
effects.

* Method: Spatial Econometrics(SAR ,SEM and SAC)

* Data: Aggregated data per municipality in Kyushu (FLH)
excluding Okinawa
in2001(pre-merged year) and 2008(post-merged year)

* Comparing the changes in municipalities’ behavior in these two periods,
this study examines the effects of municipal mergers on spatial spillover
effects.




Summary

e Result:

* Revealed that there is spatial spillover effect both in 2001 and
2008

* Impact of spatial spillover effect in 2008 (after) is smaller than
in 2001 (before)

* Spatial spillover effect has been internalized through municipal
mergers

Motivation
* Spatial spillover effect

* When benefit of local public service spreads not only across own their
administrative districts but also into other neighboring ones, spatial
spillover effects occur

* In Japan, the boundaries of administrative districts have been
determined based on traditional or historical reasons

* Furthermore, such as japan, there is a high likelihood that for a
municipality supplying numerous public, the areas of benefit differ
according to the type of goods, leading to occurred spatial spillover
effects

4




Motivation(Cont.)

* A free rider problem among municipalities might be caused, recognizing the
existence of a spatial spillover effect

* Some papers found that free rider problems in some countries, such as
Sweden, U. S., Spain and Japan etc.

* How can we solve free rider problems of local public services among
municipalities?

— Can municipal mergers internalize spatial spillover effect?

Motivation(Cont.)

* Municipal mergers intended to achieve the fiscal reconstruction and the
decentralization in Japan

* The number of municipalities dropped by 43.7% between FY1999 to FY2010

Cities
Towns 1,994 846 757
Villages 568 198 184
Total 3,232 1,821 1,727

* Note: About 80% of these mergers occurred in 2004 and 2005.




Motivation(Cont.)

Many papers showed that municipal mergers affected the local public finance

v'Economics of Scale (Cost reduction)

* Miyazaki (2006) Reingewertz (2012) Hirota and Yunoue (2013) Hanes (2015) Blesse
and Baskaran (2016) Miyazaki (2017b)

v'"What kind of municipality chose to merge?

* Nishikawa (2002) Hirota (2007) Kawaura (2010) Miyashita (2011) Hyytinen, Saarimaa,
and Tukiainen (2014) Miyazaki (2014) Nakazawa and Miyashita (2014) Saarimaa and
Tukiainen (2014) Miyazaki (2017a)

v'The free-riding behavior among merged municipalities before and after
mergers

* Hinnerich (2009) Jordahl and Liang (2010) Hansen (2014) Saarimaa and Tukiainen
(2015) Nakazawa (2016) Hirota and Yunoue (2017)
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Motivation(Cont.)

* There are no studies on the effect of municipal mergers on free-riding
behavior among municipalities

* If spatial spillover effect occurs, the local public service is likely to be
under-supplies

* One possible solution is that this spatial spillover effect may be
internalized, and undersupply remove (or decrease), by changing
administrative districts through municipal mergers




Motivation(Cont.)

* According to Miyazaki(2006) and Hirota and Yunoue(2013), merged
municipalities temporarily increased their total expenditure just after mergers

* In particular, Miyazaki(2006) showed that construction cost for public
investment increased just after mergers

* Our paper focus on public library service in Japan

Ex) Finnery and Yoon(2003) They investigated the free riding behavior of public libraries
in Los Angeles

Fig.1 Num. of public libraries (versus the previous year)
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Motivation(Cont.)

* If there’d been no spatial spillover effect in library services, and
economies of scale was achieved by municipal mergers, then the
number of libraries would normally have fallen

* However, the number of libraries actually increased

* This could be attributed to municipal mergers internalizing (or
lessening) spatial spillover effects and increasing the supply of public
library services, which were previously undersupplied

11

Image :

Municipal A Municipal B

spatial spillover effect occurs
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lmaoce -

In this case, spatial spillover effects are internalized through Municipal
mergers!

Municipality A Municipality B

Merge the two municipalities together
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Our purpose

1. This paper investigates whether there is the spatial spillover
effect of the public library service before municipal mergers
(FY2001) in Japan or not

2. If we observe the free riding behavior before mergers, we try to
estimate the spatial spillover effect using after mergers data
(FY2008)

3. Comparing the changes in municipalities’ behavior in these two
periods, this study investigates the effects of municipal mergers
on spatial spillover effects

14




Model

Spatial Auto Regressive model(SAR)
Y ﬂWY +XB+¢

Generalized Spatial
Autoregressive model

with a Correlated error
term (SAC) 4=0 & p=0 > | OLS(Benchmark model)
Y=|EWY+XB+u Y=XB+¢
u=AWu+e

Spatial error model (SEM)
Y=XB+u

A is the spatial error parameter u=AWu+e

p is the spatial autoregressive parameter

15

Wis N X N spatial-weighting matrix that parameterize the distance between neighbors

Model(Cont.)

* If p>0, the public library service is strategic complements

* If p=0, the public library service isn’t affected by other
municipalities

* If p<0, the public library service is strategic substitutes

* [t indicates a possible occurring Spatial spillover effects (free
riding behavior)

16




* Dependent variable (Y):Registered users on public
libraries

* When there is a (crowding) spillover, a library is used not
only by the residents of the respective (local) area but also
by residents of neighboring (external) areas if they register

* The function of public libraries has changed since 2000

* Complex facility

17

Model(Cont.)

* Therefore, we believe that it is difficult to evaluate public
library services by the number of borrowed books or the
number of books in stock, which have been used in previous

studies

* However, in Japan, users must register to use public libraries.

* Thus, the number of registered users is a useful indicator of
the number of users.




Independent variable (X)

* Public library variables (Total floor area of public libraries,
the number of employees, the number of books, the
number of libraries, dummy for consignment to private
sector, the number of employees X consignment dummy)

* Municipality variables (population of municipalities, area
of municipalities)

Summary statistics(FY2001)

Variable Obs Mean Std. Dev. Min Max

Num. of registered users 513 6,715.77 26549.67 0 428,224
Total floor area 513 587.01 1717.80 0 27,988.4
Num. of employees 513 3.64 10.15 0 143.7
Num. of books 913  42,430.62 117805.1 0 1,499,940
Num. of libraries 513 0.47 0.99 0 17
Population 513 26,134.9 88388.38 414 1,302,454
Consignment Dummy 513 0.24 0.43 0 1

Area 213 81.53 75.29 1.31 236.2




Summary statistics (FY2008)

Variable Obs Mean Std. Dev. Min Max
Num. of registered users 247 21,026.3 94045.65 0 646,225
Total floor area 247 1498.46 2719.281 0 28633.4
Num. of employees 247 10.37 19.56 0 210.2
Num. of books 247 121,069.2 208669.7 0 1815332
Num. of libraries 247 1.29 1.89 0 18
Population 247 53,794.25 130932.5 368 1384820
Consignment Dummy 247 0.19 04 0 1
Area 247 170.81 17411 5.68 903.51
Result in 2001 oLs SAR SEM SAC
. 2.711%** 2.676%** 2.710*** 2.301%**
oorarea (0.499) (0.496) (0.495) (0.484)
Num. of staff 543,9%** 558,1%** 544, 3%** 828.9%**
) (138.6) (138.6) (137.6) (141.7)
Num. of staff x -146.6 -148.2* -146.6 -232,6%**
Consignment Dummy (90.17) (89.27) (89.28) (87.45)
z ¢ book 0.120%** 0.120%** 0.120%** 0.107***
um. 0T books (0.01000) (0.00990) (0.00994) (0.00977)
N librari -4,570%** -4,623%** -4,566%** -4,655%**
um. ot flbraries (808.8) (804.0) (806.8) (779.5)
the square of num. of -402.4%** -401.1%** -402.6%** -406.0%**
libraries (46.53) (46.09) (46.28) (44.73)
Population 0.110%** 0.110%** 0.110%** 0.106***
(0.00898) (0.00890) (0.00892) (0.00868)
Consi . -1,108 -1,045 -1,107 -265.1
onsignment Bummy (1,040) (1,033) (1,030) (1,005)
Area -4.930 -5.634 -4.967 -11.53%**
(3.781) (3.872) (3.839) (4.119)




VARIABLES oLs SAR SEM SAC
Constant -1,158*** -675.0 -1,157*** -317.5
(415.2) (797.5) (414.7) (8,532)
-0.0602 -0.816***
P (0.0851) (0.134)
y) 0.0124 0.961%**
(0.277) (0.0392)
Observations 513 513 513 513
Log likelihood -5164 -5164 -5164 -5153
Irtest(p=0) 22.61***
Irtest(A=0) 22.11%**
chi2_Ir(VS OLS) 0.5 0.002 22.61%**

Main Results in FY2001

* As the results of some statistically tests, SAC model is
accepted in FY2001

* p is significantly negative

* A is significantly positive
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Result in 2008 OoLS SAR SEM SAC
Floor area 0.398 0.539 0.637 0.504
(1.027) (1.008) (1.001) (0.990)
Num. of staff 312.8 269.0 237.5 341.5*
(192.7) (190.8) (191.1) (196.5)
Num. of staff -991.7%** -986.2%*** -989,2%** -987.1%**
xConsignment Dummy (116.2) (113.5) (111.8) (110.1)
Num. of books 0.0557*** 0.0547%** 0.0554*** 0.0514***
(0.0171) (0.0167) (0.0165) (0.0164)
Num. of libraries -285.5 -174.0 81.74 -25.91
(1,117) (1,093) (1,091) (1,075)
the square of num. of -322.7%%* -325.4%** -332.6%** -323.8%**
libraries (83.78) (81.78) (80.92) (79.89)
Population 0.357%** 0.360*** 0.361*** 0.352%**
(0.0183) (0.0181) (0.0179) (0.0182)
Consignment Dummy 11,253*** 10,967*** 10,910*** 11,031***
(2,685) (2,629) (2,597) (2,560)
Area -11.43** -10.22** -11.08** -12.11**
(4.803) (4.772) (4.855) (4.882)
VARIABLES oLs SAR SEM SAC
Constant -2,929*** -6,090** -3,356 987.1
(1,119) (2,574) (2,185) (7,126)
0.137 -0.297**
P (0.101) (0.145)
1 0.654*** 0.894***
(0.233) (0.106)
Observations 247 247 247 247
Log likelihood -2644 -2643 -2641 -2639
Irtest(p=0) 3.54*
Irtest(A=0) 7.27%**
chi2_Ir(VS OLS) 1.828 5.558* 9.099***
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Main Results in FY2008

* As the results of some statistically tests, SAC model is accepted in
FY2008

* The results are similar to in FY2001
* p is significantly negative
* A is significantly positive

27

Interpretation
* p is significantly negative both in FY2001 and in FY2008

p=-0.816*** in FY2001 (before mergers)
p=-0.297** in FY2008 (after mergers)

* The impact of spatial spillover effect after mergers is smaller than its before
mergers

* This results imply municipal mergers could partially internalize spatial
spillover effect among municipalities

28




Conclusion

* Previous papers have studied the scale merit and free-
riding behavior etc. regarding municipal mergers

* We tried to estimate the spatial spillover effect of public
library service using before and after mergers’ data

* Municipal mergers could partially internalize spatial
spillover effect among municipalities
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2009 44 VRE 1.287 0914 0.293 0.002 0.078 0.024 0.297 0.094 0.342 0.049 0.109
2010 44 )LRE 1.231 0.836 0.266 0015 0.113 0.024 0.268 0.057 0.348 0.043 0.097
2011 A4IVRE 1.238 0.858 0.270 0.015 0.095 0.024 0.278 0.064 0.350 0.046 0.095
2012 84IVRE 1.243 0.865 0275 0012 0.090 0.023 0.287 0.075 0.337 0.048 0.095
2013 A4IVRE 1.251 0.881 0.279 0.004 0.087 0.023 0.287 0.087 0.337 0.048 0.099
2014 B4IVRE 1.275 0911 0.287 -0.001 0.078 0.024 0.286 0.106 0.339 0.058 0.098
2015 A4IVRE 1.269 0.926 0.284 -0.006 0.065 0.024 0.287 0.100 0.334 0.085 0.097
2016 A1V RE 1.279 0.941 0.289 -0.009 0.057 0.023 0.288 0.095 0.337 0.094 0.103
2007 F5% 100.0 729 235 -04 40 1.7 222 12.2 247 35 8.5
2008 H5 % 100.0 73.2 235 -0.5 38 1.8 224 1.7 252 34 8.7
2009 5% 100.0 71.0 228 0.2 6.0 1.9 23.1 73 26.6 338 8.5
2010 F5% 100.0 68.0 216 1.2 9.2 1.9 21.8 46 28.2 35 79
2011 B5% 100.0 69.3 218 1.2 77 1.9 225 5.2 28.3 3.7 77
2012 B5% 100.0 69.6 22.1 10 73 19 231 6.0 271 39 76
2013 FE% 100.0 70.4 223 03 6.9 1.8 229 70 26.9 38 79
2014 F5% 100.0 71.4 225 0.1 6.1 1.9 224 8.3 26.6 46 77
2015 5% 100.0 73.0 224 -05 5.1 1.9 226 79 26.3 6.7 76
2016 F5% 100.0 73.6 22.6 -0.7 45 1.8 225 75 26.4 73 8.0
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WA BUIIE T ORIERFG %21 > T 5,

2011 2 LA OFE ZEPERITFEHE BU KR & 2 IS O BRI O R 2R % 5- 2358 &
DMFETdH o7z, 2015 FFEELIRRIZIN A OB A 5230080k 32 & & bz, ERE? %
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RS, X AV RETIEHIA R GEAED b ol bm BB AEAITIREN &M
RENTWND, 2011~14 FF£ F TOUWANFERE IR ITIT TR R GEAED) OFERK
TS, 2014 FFEELIRE TG TH B B AT & O Z B3 EKR L Cas 0 IHERLE FH D%
BHTWD, 5T, 2015, 16 FLIEHRTAREL GEAK) RNUxA FMEHEZANVREL
HICETIRTLTBY BEFGFITIE LTS, HEBLE LHICE b o T IHEBIAR 4
B X DR EPER AR ERL (EAE) TRIESNDINEHER-STREY, KT LLIR
EH TR WA HITEABUL O ERHER SN DB D Lo TN D,
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FHITDT N THY , MFEROMEDOZL IXRHIXE-EE btz b,

WEHEANRETHD &, MFEERE, BRMIEOKENREVDR, ToA bEBLEE
YEP T BARIR R AT 25 5-SRI0 T BIRRE & 72 5,

2011~14 L E TOREILRRHE T, 11 5 2 2 B EM B 2R IR AT 2L RIT
FHLTWDR, TO®RITMIEEEEE, FRMEPRZE~OTFLGZHEINISETVWD, 15,16
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HMEK3 & (FE) FMILRE (FHIRESEEFEL)

HARE ##EIJI:aim\
T . 1Yo o e o MBI
BRUWR HREEE B8 BRUR HRBEE B8
RERT REHI

2007 ESAILRE 1.348 1.747 3.633 1.109 0.989 1.279 1.020 0.925
2008 EAMIVRE 1.336 1.749 3.651 1.097 0.978 1.273 1.147 0.910
2009 EAMIVRE 1.287 1.711 3.764 1.064 0.952 1.254 1.140 0.888
2010 #EAAILRE 1.231 1.688 4.251 1.054 0.939 1.255 0.512 0.886
2011 #EAAVRE 1.238 1.690 4274 1.077 0.954 1.258 0.420 0.902
2012 #EAA(VRE 1.243 1.705 4.389 1.077 0.957 1.261 0.352 0.904
2013 EAMILRE 1.251 1.708 4.430 1.080 0.960 1.260 0.355 0.907
2014 E(LRE 1.275 1.748 4.475 1.076 0.963 1.272 0.497 0.908
2015 ESMILRE 1.269 1.760 4.336 1.063 0.950 1.274 0.667 0.894
2016 E4MILRE 1.279 1.757 4.242 1.067 0.956 1.276 0.838 0.897
2007 Ak 1.000 0.182 0.049 0.770 1.000 0.175 0.020 0.805
2008 Ak 1.000 0.180 0.048 0.772 1.000 0.173 0.020 0.807
2009 Ak 1.000 0.171 0.042 0.787 1.000 0.164 0.016 0.820
2010 x4k 1.000 0.157 0.024 0.818 1.000 0.150 0.005 0.845
2011 x4k 1.000 0.160 0.020 0.820 1.000 0.152 0.004 0.845
2012 x4k 1.000 0.161 0.019 0.819 1.000 0.153 0.003 0.844
2013 x4k 1.000 0.164 0.021 0.816 1.000 0.155 0.003 0.842
2014 Ak 1.000 0.164 0.026 0.809 1.000 0.156 0.004 0.840
2015 Ak 1.000 0.161 0.028 0.810 1.000 0.152 0.005 0.842
2016 Ak 1.000 0.165 0.031 0.804 1.000 0.156 0.007 0.837
2007 RAIVRE 1.348 0.317 0.177 0.854 0.989 0.223 0.021 0.744
2008 #4/ILRE 1.336 0.315 0.175 0.847 0.978 0.220 0.023 0.735
2009 AAMIVRE 1.287 0.293 0.157 0.837 0.952 0.206 0.018 0.728
2010 2/ILRE 1.231 0.266 0.103 0.862 0.939 0.188 0.002 0.749
2011 24ILRE 1.238 0.270 0.085 0.884 0.954 0.191 0.001 0.762
2012 A34ILRE 1.243 0.275 0.085 0.882 0.957 0.193 0.001 0.763
2013 AMILRE 1.251 0.279 0.091 0.881 0.960 0.195 0.001 0.764
2014 B3IV RE 1.275 0.287 0.117 0.871 0.963 0.198 0.002 0.763
2015 AAILRE 1.269 0.284 0.123 0.862 0.950 0.194 0.004 0.753
2016 AAIVRE 1.279 0.289 0.131 0.858 0.956 0.199 0.006 0.751
2007 5% 100.0 23.5 13.1 63.3 100.0 22.6 2.1 75.3
2008 H5& 100.0 23.5 13.1 63.4 100.0 22.5 2.4 75.1
2009 H5 & 100.0 22.8 12.2 65.0 100.0 21.6 1.9 76.5
2010 5% 100.0 21.6 8.3 70.1 100.0 20.0 0.3 79.7
2011 FE5& 100.0 21.8 6.8 71.4 100.0 20.0 0.2 79.8
2012 5% 100.0 221 6.9 71.0 100.0 20.1 0.1 79.7
2013 5% 100.0 22.3 7.3 70.4 100.0 20.3 0.1 79.5
2014 5% 100.0 22.5 9.2 68.3 100.0 205 0.2 79.3
2015 5% 100.0 22.4 9.7 67.9 100.0 20.4 0.4 79.2
2016 F5% 100.0 22.6 10.2 67.1 100.0 20.8 0.6 78.5
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2007 34 VRE 1348 1.200 0.963 1.024 1.198 0.182 1768 1.237 1212 1243 0.650 1109
2008 £34VRE 1336 1.191 0.936 1019 1188 0.192 1785 -0.093 1252 1.205 1.265 0.648 1.097
2009 3/ VRE 1287 1.140 0877 1019 1166 0.235 1,705 0013 128 1214 1228 0.646 1064
2010 £3/VRE 1.231 1142 0.887 1030 1180 0.263 1576 -0.084 1225 1216 1226 0.645 1054
2011 E3MVRE 1238 1174 0.874 1.045 1.201 0.285 1611 -0.081 1207 1216 1207 0.669 1017
2012 E34VRE 1243 1.168 0.868 1.042 1.203 0.289 1639 -0.395 1.203 1.118 1.244 0.664 1077
2013 £/ RE 1.251 1.164 0.861 1048 1.206 0.297 1673 -0.191 1.190 0.957 1213 0.660 1080
2014 E3(VRE 1275 1.149 0.848 1.054 1219 0273 1633 -0.083 1.141 1.096 1.168 0.648 1076
2015 E3{)VRE 1.269 1126 0.850 1058 1213 0278 1613 0073 1.151 1097 1190 0.652 1063
2016 £3/)VRE 1219 1.142 0.854 1.064 1229 0.281 1437 0.117 1136 1083 1178 0.655 1067
2007 x4k 1000 0.052 0.097 0.080 0.258 0.021 0,074 0.085 0,015 0,070 0.103 0.770
2008 b 1.000 0.052 0,093 0077 0.260 0,020 0072 0.007 0.091 0,020 0071 0.099 0.772
2009 7z4h 1.000 0,053 0.091 0077 0.269 0,021 0,071 0014 0.094 0.002 0.092 0.097 0.787
2010 b 1000 0.055 0.091 0.080 0.286 0.022 0.070 0017 0.097 0.002 0.096 0.100 0818
2011 b 1.000 0.054 0.087 0078 0.300 0022 0.067 0,011 0.100 0.002 0.099 0.100 0820
2012 9z4b 1.000 0.055 0.085 0078 0.305 0.021 0.065 0011 0.102 0.033 0.069 0.098 0819
2013 4k 1000 0.052 0.083 0075 0312 0.020 0.063 0014 0.103 0.009 0.094 0,094 0816
2014 9z4b 1.000 0.053 0.080 0072 0315 0019 0.060 0015 0.107 0.041 0.067 0.088 0.809
2015 4k 1.000 0.053 0077 0.071 0312 0018 0.063 0.027 0.103 0.044 0.059 0.087 0810
2016 7z4h 1000 0.053 0.075 0.069 0313 0.018 0.067 0.024 0.105 0.047 0,058 0.082 0.804
2007 34 VRE 1.348 0.062 0.094 0.082 0.309 0.004 0.132 0.105 0019 0.086 0.067 0.854
2008 34V RE 1336 0.062 0,087 0078 0.309 0.004 0129 -0.001 0.114 0.024 0.089 0.064 0.847
2009 3 VRE 1287 0.060 0.080 0078 0314 0.005 0.121 0.000 0.116 0.002 0.114 0.063 0.837
2010 34 VRE 1.231 0.063 0,081 0.082 0.337 0.006 0111 -0.001 0.119 0.002 0.117 0.065 0.862
2011 3(VRE 1238 0.064 0076 0.082 0.360 0.006 0109 -0.001 0.121 0.002 0.119 0.067 0.884
2012 84V RE 1243 0.064 0.074 0,081 0.367 0.006 0107 -0004 0.122 0.037 0.086 0.065 0.882
2013 34IVRE 1251 0.060 0.071 0.079 0376 0.006 0106 -0003 0.123 0.009 0.114 0.062 0.881
2014 34 VRE 1275 0.061 0.068 0076 0.384 0.005 0099 -0.001 0.122 0.044 0078 0.057 0871
2015 34 VRE 1269 0.060 0.065 0075 0378 0.005 0.101 0.002 0.119 0.048 0.071 0,057 0.862
2016 44V RE 1279 0.060 0.064 0074 0.384 0.005 0.096 0.003 0.119 0.051 0.068 0.054 0.858
2007 B5% 100.0 46 10 6.0 229 03 98 00 18 14 6.4 49 63.3
2008 5% 100.0 46 65 59 23.1 03 97 00 85 18 6.7 48 634
2009 §5% 100.0 47 6.2 6.1 24 04 9.4 00 9.0 02 88 49 65.0
2010 55% 100.0 5.1 65 6.7 274 05 9.0 -0.1 97 02 95 52 70.1
2011 5% 100.0 52 6.1 6.6 2.1 05 88 -0.1 9.8 0.2 96 54 714
012 55% 100.0 5.1 59 65 26 05 86 -03 99 30 69 53 710
2013 5% 100.0 48 57 6.3 301 05 85 -02 98 07 9.1 50 704
2014 5% 100.0 48 53 6.0 301 04 17 -0.1 96 35 6.1 45 68.3
215 55% 100.0 47 52 59 28 04 8.0 0.2 94 38 56 45 67.9
2016 F58 1000 47 50 58 300 04 15 0.2 9.3 40 53 42 67.1
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DIExRFHD ZENTE D, 2014 FLIE, HEBFEL E LT, HTEEBA TR X
DUNANFERE ZE RIS Ul AR D1 E D>, ERMECTETAT AL (GEAED) THEZEZEN
BIHATWND, FIUNAZANE I KX UM ZE IR RITRE IR IVTR - W IRERARIC K D48 220K )
WZORPo>TNDHT EBRENTND

3.3 EUEIABORAL OO AR Eh A & By

TR AT A HE B B LR OO AR BB A1 0B S 12 DWW T AT D, FEHERF BRI 2 BB & A LR
FECHARRBER S RZIT S & T V— TS EERN T E AL EHD D 17, £ 2 TIEAEM
BB ORI ZE DA KRB 8 - 72 2011~14 4EFE | JERICHLEm O BTz 2014~
16 4= o W1 ] CAR HERA BOBASE O AR OV & A 7o 18, 2011~14 FEEFEFMOE GIHE
fll) 191X 2K 0.7%. FERIX 8.2%. K& 1.8%. #B 0.8%. HTH#—0.5%CThH 5, 2014
~16 FEFERMOEL, [ U FHRMETIE, 2F 1.4%. FlX 2.7%. K& 0.7%. #b
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W 1.3%. BRI 0.5% & 722, FEEMBOFIEO I TR EM BREEAHZ 1T T <,
PR AR RIUTE D 5 L TRV . & ITHRRI IR AR & B R IR O fif OV %7
G EEMBFERBEEOENE EEl>TWD, AR TRIE S 71U WE IR TR0 R A 4

T RERIX & R E B2 0E 2016 FEERRER X A VR E DK 0. 9555 125 L, -5- 8 13 RHER T (20 [H14) 0. 0338,
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HH - BRMIEIC X DRREIEREN DA T TWD, S SICHTREEEED S < NERIKIC L S
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v TRETFEFEBEIZDONT
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EEH
(3.701) (2.638) (4.843) (4.155) (4.062) (5.022)
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SH
TG (-2.104) (1.844) (-3.476) (-2.161) (1.852) (-3.596)
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X — 2T (-2.532) (1.727) (-3.804) (-2.675) (1.671) (-3.981)
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. m;é\\ ¥
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A4
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: A
BRI BB R (25.387) (26.024) (25.912) (25.131) (25.755) (25.783)
sk 0.031"* 0.017" 0.016™ 0.036™ 0.021™ 0.017"**
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adj R-squared 0.676 0.663 0.674 0.683 0.665 0.678
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MATICAEECTHD Z L aRT.

Bz, #TEED)OHEFHRE(Pp) & 2D &, WmHERHIZ BV THiAl 10%/K%ELL E
THEHICAE L eo7z. HL, [FREORF 5 I3H it & (D) I LML) &2 & oY
BIXE, ZNUANOEEITA LT, T, ZERIERO IR LENR,
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ﬂ:.: 2
(A ) (2.658) (1.877) (3.889) (2.605) (1.809) (4.735)
TR -0.033™ 0.029" -0.031"*"  -0.038**" 0.027 -0.035™
X — M2 R (-2.250) (1.779) (-2.757) (-2.626) (1.615) (-3.097)
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- i
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174252 L 28T 5. FEHNT Ida and Ono (2019)1#8H 2 7 0 — )L JjE & 1F & 3
BU7=. UL, [RHEEHIE T 2 7 v — Lo k2 il A CRl—& L CEHIIL T
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